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T,"E OF RUW 11:30:55.4 
DATE OF RUW 06/21/96 
,"WT FILE w.ME: pbf05-co.par 
WTPUT FILE IlAnE: pbf05-co.out 

================i=========================================================== 

This material resuLted frcm work developed under U.S. Departmnt of 
Energy, Office of EnvironnenfaL Restoration and Yaste Managewent, 
DOE Field Office, Idaho, Contract Yunber DE-ACOT-761001570. 
This material is subject to a Limited government license: 
Copyright 1993, EGSG Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Oepartrnent of Energy, nor any of their employees, makes any warranty 
expressed or inplied, or BSSUIB any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
infommetion, apparatus, product or process disclosed, OP represents that 
its use would not infringe on privately owned rights. Subroutines GOLDEN. 
PSIWP, WNg, and TRWZD are Copyright CC) 1992, Numerical Recipes 
Software. Reproduced by permission from the book, Nunericsl Recipes, 
Cambridge University Press. 

***t*t*t*******..****"******-******."****,**~**. 
* f 
l This outpt ws produced by the model: * 
l * 

l OUSCREEN l 

* Version Control Copy, Version 2.4a * 
t A smi-analytical m&L for the assessment l 
t of the grwndwater pafhuay fran the leaching l 
* of surficial and buried contamination and * 
* release of contaminants from percolation ponds * 
. 02-28-95 * 
l Arthw 5. Rood l 

l Idaho National Engineering Laboratory * 
* EON Idaho Inc. l 

l Subsurface and Environmental Modeling Unit * 
* PO Box 1625 * 
* Idaho Falls, Idaho 83415 * 
********+tttt********..""~"""""""**t****tl***~,,~*~*~ 

>>> TITLE OF PROJECT: 
PBF-05 k-60 

“OL”“E,R,C YATER CONTENT IN UNSATURATED ZONE 4.87E-01 
BULK 0EwlTl AT SWRCE (s/cm*'3) 1.50E+oo 
SORPTION COEFFlClEHT AT SOURCE (ml/g) 6.00E+Ol 
BULK DENSITY IN UNSAT ZONE (g/cm**3) l.SOE+OO 
"WSAT"RI\TED ZOME THICKWESS ("0 l.OLE+O, 
SoRPTloN CoEFFltlEYT IN UNSAT ZONE (ml/g) 6.00E+ol 
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OPTIONAL LOSS RATE CONSTANT FOR SWRCE (y*'-1) O.OOE+OO 
INITIAL MAis8 OR ACTIVITY (m-3 or ti) O.OOE+OO 
MOLECULAR "EIGHT (g/mole)- - 6.00E+O, 
SOL"B,LIT" LINIT (ir&L, l.ooE+Ob 
HALF-LIFE(S) OF COWTAHIWNT I\"D PROGENY (,'I 5.27EtOO 
BULK DEIlSlTl OF WWIFER tg/cm**3) ,.90E+OO 
POROSlT" OF AQUIFER l.OOE-01 
SORPTIO" COEFFICIEUTf:SI IN .tP"IFER (ml/g> l.OOE+Ol 
glSPERSl"lTl X OIREC‘IION ("0 9.00E+OO 
OISPERSIYITY I OIREC‘IION ("0 4.00E+OO 
0lSPERSl"lTY 2 OIREC‘IIOW ("0 4.00E-01 
PORE "ELOCIT" (I",,') 5.70E+02 
"ELL SCREEN THICKWESB (I") ,.50E+Ol 
OISTANCE TO RECEPTOR ALONG Y AXIS cm, *.46E+oo 
OISTAYCE TO RECEPTOR ALONG Y AXIS (ml O.OOE+OO 
OISTMCE TO RECEPTOR ALONG 2 AXIS (ml O.OOE+OO 
RAOlOLOCICAL CARCINOGENIC SLOPE FACTOR (l/Ci) 1.89EtOl 
Mss RELEASE RATE TO POND (mg or Ci per y) 6.87E-04 
OPERATION TIME OF PO,,0 (years) 4.00EtOO 
LlQUlO EFFLUENT FUN RATE TO POW0 (m**3/y) 6.64E+03 
MOISTURE COWTENT OF UNDERLYlNG SEDIMENTS 4.87E-01 
EYAPORATIOY RATE COWIiTANT FRO" POND (y*'-1) O.OOE+OO 
EFFECTlYE UIDTH OF POND .4T NUIFER ("0 2.49E+Ol 
""ITS OF COWTANlNANT ci 

>)s VALUES CALCULATEU I" SWRCE SUBRWTINE 
*t*tttt****t*~.*..~.,,.*"".*"****"**""*.*""**.**..*~.*" 
LEACH RATE COMSTAW i:l,y) ,.1069E-03 
""SAT"RATE0 PORE "ELOCITY (a/y, 4.9147E+ol 
DECAY co"sTA"T(s, (I,+, ,.3153E-01 
RETARgAT1O11 FACTOR(S) (SATURATED) ,.9lOOE+02 
LEACH RATE COWSTAWT IFRMI POND SEDIMENTS 2.6451E-01 
RETARDATION FACTOR WSATURATEO~ ,.8580E+02 
SOL"BlLlTY LIMITED MASS (mg) 2.5844E+l3 
SOLUBILITY LIMITED ACTIVITY (Ci) 2.9243E+13 
TRAYSlT TIME IY "YSKI ZONE (years) 3.9167E+Ol 
FRACTlO" DECAlEO DURlNG "NSPT TRANSPORT 9.942lE-01 

POND SEDIMENT INVENTORY AT EN0 OF OPERATIONS: 1.38E-03 Ci 
>>) EXPOSURE OATA FOR Ll"lTlNG SOIL CONCEWTRATlOW 
tttt~*t*t~****~**t**t*******t++t*++**~~,,~..*~*..~.~~~ 
lMTEtR#.TlOW TIME (yeiars) 30 
BCW YElGHT (kg) 7.000E+Ol 
AVERAtlWt Tl"E (days) 2.556E+04 
YATER INTAKE RATE (L/d) Z.OOOE+OO 
EXPOSURE FREPUENC" (days/year) 3.500E+02 
EXPOSURE DUR~TIOW ty<?ars) 3.000E+01 
"A0,0L00,CAL DOSE LlllllT <rea,y, 4.000E-03 
CARClWOGENlC RISK CRCTERIA l.OOOE-07 
HAZARD WOTIEWT 1 .OOOE-01 

*****tt~tt*t....*.**L*****""~."**"""""..."".*"*"..*"**, 
MAXIHUM LiVERAtE GU CONCENTRATION BETUEEN YEARS O.OOE+OO AND 3.00E+Ol 
CARCINOGENIC RISK CAILCULATION FOR RADIOWCLIDES 
"AX,""" GU CONCENTRAllON FOR MgR #I: 2.04E-14 CilL 
AVERAGE tY CONCEWTRA'IION FOR HgR %I: 3.32E-15 CilL RISK = 1.32E-09 
"A",""" CARClNOGENlC RISK: ,.32E-09 
LlwlTlwG PARENT CRWYOVATER CONC. (CiIL): 2.52E-13 
PEAK TIME (y): 4,319662E+Ol 
LlNlTlWt PONO EFFLUEIU CONCENTRATION (CilL): 7.627E-09 
EXECUTION TIME (secol,ds) 3 
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TlWE OF R"" 11:31:41.6 
OATE OF R"" 06,21,96 
l"P"T FILE "ME: pbfOLzs.par 
CUTPUT F,,.E "ME: pbfO!i-cs.out 

ACYNWLEOGEMENT OF GOVERNMENT SPONSORSHIP AND 
LlNlTATlO" OF LIABILITY 

This material resulted from work developed under U.S. Department of 
Energy, Office of Enrirompntal Restoration and Yaste Hanagement, 
DOE Field Office, Idaho, Contract Number DE-AC07-761D01570. 
This material is subject to a limited government License: 
Copyright 1993, EGBC Idaho Inc.. Idaho National Engineering Laboratory, 
all rights reserved. "either the United States nor the United States 
Department of Energy, nor any of their ~lployees, makes any uarranty 
expressed or implied., or assumes any legal Liability or 
responsibility for the accuracy, canpleteness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use vauld not infringe on privately ouned rights. Subroutines GOLDE", 
gSl"P, WAUS, and TRIW'ZD are Copyright (Cl 1992, Nuwricsl Recipes 
Software. Reproduced by permission fran the book, Numerical Recipes, 
Catiridge University Press. 
___--___--------_-_-~------------------~--~-~--~~~~--~~~~~~~~~~~~~~~~~~~~~~ ___________________~~~~~~~~~~~~~~~~~~~-~~-~----------------------~--------- 

.*..*."......******I)***~**~************~~~~..~~.~, 
I . 
l This output was produced by the model: * 
* . 
l GUSCREEN * 
. Version Control Copy, Version 2.4~~ * 
f A semi-analytical model far the assessment * 
* of the grounduater pathway frMn the leaching * 
* of surficial ard buried contamination and * 
* release of contaminants from percolation ponds * 
l 02-28-95 * 
l I\,-thw S. Rood * 
l Idaho National Engineering Laboratory * 
* IX&G Idaho Inc. * 
* Subsurface and Environmental Modeling Unit * 
l PO Box 1625 * 
* Idaho Falls, Idaho 83415 * 
*******tt**ttttttt*.,~*~*~~**.~**~~.*..~,,,,~,~~"**" 

>>> T,,LE OF PROJECT:: 
PBF-05 k-137 
______________I____________________I____-~-------~~~-----~~- 
SIWPSMI RULE SOLUTIOll 
JSTART = 6 
J"AX = 12 
EPS = 5.0000E-03 

I"COE: 2 

"UWER OF RADIOACTIWI PROtEN" 
LENGTH OF SWRCE PARALLEL TO GV FLOV ("11 
WOTH OF SWRCE PERPllYOICULAR TO GV FLOU ("11 
THICKNESS OF SWRCE i:m) 
PERCOLATION RATE (da-q vel m/y) 
"OLU"ETR,C UATER CON‘IENT IN SOURCE 
"OLWETRIC MATER CONlENT I" ""SATURATED ZONE 
BULK DENSITY AT SWRCE (g/cm'*3) 
SORPTlOW COEFFICIENT AT SWRCE (ml/g) 
BULK DENSlT" IN "NSKl ZONE ~g,cm"3~ 
""SATURATED ZONE THICKNESS 01) 
SORPTLON COEFFICIENT IN ""SAT ZONE (ml/g) 

l.OOE+OO 
l.OOE-01 
3.43E-01 
4.87E-01 
1.50E+oo 
2.80E+02 
,.50E+OO 
l.O4E+Ol 
2.80E102 

J- 695 



WT,O"AL LOSS RATE CONSTANT FOR SWRCE (,'**-I, O.OOE+OO 
INITIAL NASS W ACTIVITY (mg or Gil O.OOE+OO 
"OLECULAR UEIGHT (g/mole) 1.37E+O2 
SOL"BIL,TY L,",, ong,'L~ ,.ooE+06 
HALF-LIFE(S) OF CO"T,IWI"A"T AND PROGENY (y) 3.03E+Ol 
BULK DENSIT" OF Ag"II:ER <g,cn**3) 1.90E+OO 
PDROSIT" OF AQUIFER l.OOE-01 
SORPTlO" COEFFICIE"TI:SI I" AOUIFER Uml,g, 5.00E+02 
DlSPERSlYlT” X DlREClllO" ("0 P.OOE+OO 
OlSPERSlVlT" " DIREC1110" 00 4.00E+OO 
O,SPEPS,",T" 2 OlREClllO" tm1 4.00E-01 
PORE "ELOCIT" tm,,', 5.70E+02 
NELL SCREEN THICKNESB 01) 1.50E+Ol 
OlSTAWCE TO RECEPTOR ALONG x ANTS (Ill) 8.46E+OO 
DlSTAWCE TO RECEPTOR ALONG Y MIS (In) O.OOE+OO 
OlSTAWCE TO RECEPTOR ALONG 2 AXlS On) O.OOE+OO 
RAO,OLOG,CkL CAIRC,YOI;EN,C SLOPE FACTOR (l/Ci) 3.16E+Ol 
"ASS RELEASE RATE TO POND <mg or Ci per y) 5.03E-02 
WERATIO" T,ME OF PO"0 (years) 6.00E+oo 
L,W,O EFFLUENT FLOU RATE TO PO"0 W=3,y) 6.84Et03 
MOlST"RE CONTENT OF UNDERLYING SEDl"E"TS 4.87E-01 
E"AP0RAT,0" RATE CO"!iTANT FRO+ POND (y-*-l) O.OOE+OO 
EFFECTlVE YlOTH OF POND AT AQUIFER cm, Z.LPE+Ol 
""ITS OF CO"TA"l"A"T Ci 

INPUT DATA FfLE CREATED BY: i c///'- :'L:-~-.-, 

INPUT DATA CHECKED BY: -&&&&,L 

DATE &Zfi% 

DA,E/,S,,y‘b 

--------------_----__l_________l________------------------- 
LI"lTI"C SOIL CONCEHlRATlON CILCULATlO" 
>>> INITIAL ACTIVIT" CONVERTED TO "ASS (mg) 0.00E+00 
>>P VALUES CALCULATED I" SOURCE SUBRWTINE 
*t~t**..********ttt*,.*******~**~**~~**************..~~ 
LEACH RATE CONSTANT ,:I,") 2.3790E-04 
""SATURATED PORE "ELOClT" ,m,y, 4.9147E+01 
OECA" CO"STA"T,S) (1,'~) 2.2876E-02 
RETAROATIO" FACTOR,S:, ,SAT"RATED, 9.5010E+03 
ww RATE co"sTA"T r:"On PO"0 sEolnE"Ts 5.692lE-02 
RETARDATION FACTOR ,LI"SI\T"RATED~ 8.6342Et02 
SOLUBILIT" L,",TEO "l,SS (mg) 1.2010E+14 
SOLUBILIT" Ll"lTED ACTIVIT" ,Ci) l.O35lE+l3 
TRANSIT TI"E I" ""SAT ZONE (years) 1.820lEtO2 
FRACTlON OECA"E0 0"Rl:"G ""SAT TRANSPORT 9.8445E-01 
--------------------____________________--------------- 
PONO SEOl"EWT ,NVE"TORI AT END OF OPERATIONS: 2.40E-01 Ci 
>>> EXPOSURE DATA FOR LlHlTlNG SOIL CONCENfRAfION 
********tt****t+***+irlltttllttttt*+*-t**t*t*tt**.*****t* 
,"TEGRAT,O" T,HE ,,'ears, 30 
BCOY YEltHT (kg) 7.000E+01 
A"ERAC,"G Tl"E (days:) 2.556E+04 
MATER ,"TAKE RATE ,L,'d, Z.OOOE+OO 
EXPOSURE FREPUENCY ,days,year, 3.500E+02 
EXPOSURE DURATION ,,mrs, 3.000E+Ol 
RAOlOLOGlCAL DOSE LlMlT (rem,,') 4.000E-03 
CARClWOtEWlC RISK CRI:TERIA l.OOOE-07 
HAZARD OUOTIENT ,.OOOE-01 

"AX,""" AVERAGE GV CONCENTRATLON BEWEE" YEARS O.OOE+OO A"!, 3,OOEtOl 
CARCINOGENIC RISK CALCULATION FOR RAOlONUCLlDES 
"AX,""" GU CONCEN,RAl,ON FOR HgR 111: 5.78E-14 Ci/L 
AVERACE GY CO"CENTRA1'ION FOR "gR #I: 4.72E-14 Ci/L RISK = 3.13E-08 

PEAK Tl"E ,,'): ,.884046E+02 
LINlTlNO POND EFFLUEllT CONCENTRATION <Ci/L): 2.350E-08 
EXECUTION T,HE ,secorrds, 7 
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Mm FILE FOR PBF-05 H-3 

TIME OF R"" 11:33:36.0 
DATE OF it"" 06/21/96 
InPUT FILE "NC: pbf05-,h3.par 
WTPUT FILE YAM: pbfOIi-h3.out 

This material resulted frm work developed under U.S. Oepa~tment of 
Energy, Office of En\rironnenfaL Restoration and Ua*te Hanagement, 
DOE field Office. Idaho, Contract M&r DE-At07-761001570. 
This material is subject to a limited goverment license: 
Copyright 1993, EG&C Idaho Inc., Idaho Yational Engineering Laboratory, 
all rights reserved. Neither the United States "or the United States 
Department of Energy, "OP any of their employees, makes any warranty 
expressed or in@ied, or assums any Legal liability or 
respmsibiIity for the accuracy, completeness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use would not infringe on privately ouned rights. Subroutines GOLDEN, 
oslw, OGAUS. and TRAP20 are Copyright CC) 1992, Wmrical Recipes 
Softuare. Reproduced by permission frm the book, Wumerical Recipes, 
Canbridge University Press. 
__________----------~------~----~-~---~~_____-____________________......_.. ____________________~~-~-~~------------------------------------------------ 

*t*l*...***.****.**li**********.**~***L-***lt**tt**** 
* . 
* This output ws produced by the model: * 
f f 
t WSCREEN * 
I Version Control Copy, Version 2.4a * 
l A semi-analytical model for the assessment * 
. of the grounduiaer pathuay from the leaching * 
* of surficial ard buried contamination and * 
* release of contaminants from percolation ponds l 
l 02-28-95 * 
l Arthur 5. Rood * 
l Idaho National Engineering Laboratory l 
* ,I080 Idaho Inc. l 

* Subsurface ard Environmental Modeling Unit * 
* PO BOX ,625 * 

S,“PSOW RULE SOLUTlOll 
JSTART = 6 
JMAX = 12 
EPS = 5.0000E-03 
WWEL OPTlONS 

0 
1.69E+O, 
,.69E+Ol 

l.OOE-01 
3.43E-01 
4.87E-01 
1.50E+OO 
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,l) O.OOE+OO 
O.OOE+OO 
3.00E+OO 
1 .ooE+06 
,.23E+Ol 
,.90E+OO 
l.OOE-01 
0.00E+00 
9.00E+OO 
b.OOE+OO 
4.00E-01 

PMIE VELOCITY (m/y) 5.70E+02 
UELL SCREE" THICYNES!; ("0 1.50E+Ol 
DlSTl"CE TO RECEPTOR ALONG X .AXIS cm) 8.46E+oo 
0,STA"CE TO RECEPTOR ALONG Y .AXIS ‘rn) O.OOE+OO 
DISTAWCE TO RECEPTOR ALONG 2 .AXIS cm) O.OOE+OO 
RADIOLOGICAL CARClWOCENlC SLOPE FACTOR (l/Ci) 7.15E-02 
MASS RELEASE RATE TO POND (mg or Ci per y) 3.00E-03 
OPERATION TINE OF POND ‘years, 7.00EtOO 
LlWlO EFFL"E"T FLW RATE TO PO"0 W*3,y) 6.84E+03 
"OlSTURE COWTEWT OF UNDERLYING SEDIMENTS 4.87E-01 
EVAPORATIO" RATE COWPTAWT FRMl POND t"**-1) O.OOE+OO 
EFFECTlYE "IO," OF POND AiT AWIFE" (,i 2.49EtOl 
"NlTS OF CO"TAYI"A"T Ci 

l"P"T DATA CHECKED BY: 

Ll"lTl"t SOIL COWCEYTRATIO" C~9LC"LATIO" 
>>> ,"lTlAL ACTIYITY CONVERTEI, TO MASS (mg) 0.00E+00 
>a> "AWES CALCVLATED I" SO"R'CE SUgRWTlNE 
********..tttttttttttttttttttlt+tt*ttt+t.......******* 
LEACH RATE CONSTANT ,1/y, 2.915%-01 
""SATURATED PORE YENCITY ("I,,') 4.9147E+O, 
OECA" CONSTANT~S~ cl/y) 5.6353E-02 
RETlRDAT,O" FACTOR(S: (SATURATED) ,.0000E+00 
LEACH RATE CO"STA"T I'RW POND SEDlHENTS 4.9147EtOl 
RETARDATION FACTOR (LINSATURRTED) ,.0000E+00 
SOL"BILI*Y LIMITED "ASS cmg1 1.3909E+ll 
SOLUBILITY Ll"lTED ACTIVITY (Ci) 1.3487Et12 
TRAYSIT Tl"E 1" ""SAT ZONE (years) 2.1079E-01 
FRACTION DECPlYEO DURlNG ""SAT TRANSPORT l.l809E-02 

Pow0 SEDlnENT INVENTORY AT ENID OF OPERATIOYS: 6.lOE-05 Ci 
>>> EXPOSURE DAT4 FOk! LlHlTlNG SOlL CO"CE"TRATlO" 
*******t***t*t*+****,,***~******************~*~****"***" 
I",EGRATIO" TIME (yei,rs) 30 
8W" "EIGHT (kg) 7.000E+01 
AVERACIWG TlHE (days1 2.556E+04 
MATER IWTME RATE (L,'d) 2.000E+00 
EXPOSURE FREPUENC" (days/year) 3.5OOEt02 
EXPOSURE DURATION (yt!ars> 3.000E+01 
RAolOLOGlCAL DOSE LINIT ~rem,", b.OOOE-03 
CARCILIOCEYIC RISK CRITERIA ,.OOOE-07 
HAZARD WOTIEWT ,.OOOE-01 

*****ttt***tt*..t.t.,,*,,,*****“.””*”*”.”*~*~.***~“,..* 
"AX,""" AVERAGE GU CONCENTRATION BETWEEN YEARS O.OOE+OO AND 3.00E+Ol 
CARCINOGENIC RISK CALCULATION FOR RIDlONUCLlDES 
"AX,""" 0" CONCENTRATlO" FOR WR #I: 9.80E-11 CilL 
AYERAGE tU CONCENTRAllO" FOR HBR 111: 2.2&E-11 CilL "1% = 3.36E-08 
"AX,""" CARClNOGENlC RISK: 3.36~.08 
LlnlTlWG PARENT GROUtWATER CDNC. (Ci/L): 6.66E-11 
PEAK Tl"E (y): ,.608719E+00 
LlMlTlWt POND EFFLUENT CONCENTRATION (CilL): ,.306E-09 
EXECUTlO" TlHE (seconds) 8 
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TIME OF RUN 11:32:45.3 
DATE OF RUN 06,21,96 
l"WT FILE "ME: pbf05-sr.par 
CUTWT FILE "ME: pbf055sr.o"t 

llrllllliiliiiiiiiiiiiiiEiiii:ii=iiiiiiii==i=lll============================= 
*CY"O!ALEoGEME"T OF GOVERNFIENT SPONSORSH,P AND 

LIRITATION IOF LlABlLlT" 

This material resulted frDFn work developed under U.S. Department of 
Energy, Office of Erwironmential Restoration and Waste "anagawnt, 
DOE Field Office, Idstho. Contract N-r DE-AC07-761D01570. 
This material is subject to a limited governmnt license: 
Copyright 1993, EGBG Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their employees, makes any uarranty 
expressed or inplied, or assuws any legal liability or 
responsibility for th,e accuracy, completeness. or usefulness of any 
information, appsratns, produt:t or process disclosed, or represents that 
its use uould not infringe on privately owned rights. Subroutines GOLDEN, 
PSINP, QGAUS, ad TRW20 are (Copyright (Cl 1992, Nunerica, Recipes 
Software. Reproduced by permission from the book. Nuwrica, Recipes, 
Canbridge University Press. 
______________-_----~~-------~------~------~~---------------------------~-- _________-______________________________----------------------------------- 

ttt*t**************~****."**:.**.*.*..*.~*********** 
l l 

l This output uas produwd by the mode,: * 
l t 

l GUSCREW l 

l Version C~r~tml Copy. Version 2.4a * 
l A swni-analytimi mode, for the assessment * 
* of the groundwter pathuay from the Leaching l 
l of surficia, ard burie,d contamination and l 

l relesse of contaminants frcw percolation ponds * 
t 02-28-9'5 l 

l A,rthur S. Rood t 
l Idaho Natiana, Engineering Laboratory l 
* E,G&C Idah,, Inc. * 
. Subsurface a~, Enviror*wnta, "(adeling Unit * 
. PO Box 1,525 * 
l Idaho Falls, Idaho 83415 I 
*tt**********t***t*t"*~*,***~,******~*~***.**.~..... 

>>> TITLE OF PROJECT: 
PBF-05 SC.90 
________________________________________------------------- 
SlWPSO" RULE SOLUTlOhI 
START = 6 
.l"AX = 12 
EPS = 5.0000E-03 
"WEL OPTlONS 
IYMF: 7 _..-_-. - 
YFLAG: 1 (0,CO"C "S Il"E; ~1~IJE.U CONC AIND LlMlTlNG SOIL CONC 
,"COEL:2 (11 SURF OR BURIED SWRCE; ,Z~PO"O SWRCE: (31 TABULATED SWRCE WNCTlO" 
,T"PE:O (0, YE", AK; (1) "ON-"ERT AK; (2, AK FRO" 0 TO ZD 
>>a INPUT DATA 

"""8ER OF RAOlOACTl"E~ PROGENY 
LENGTH OF SWRCE PARALLEL TO GU FLO" ("0 
,,,OTH OF SWRCE PERPENDICULAR TO GU FLOU ("0 
THlCYNESS OF SOURCE I"0 
PERCOLATION RATE (darcy "e, m/y) 
"OL""E,R,C "ATE" CONTENT IN SWRCE 
"OL""ETRlC WATER CONTENT IN "NSlTURATED ZONE 
BULK DENSITY AT SWRCE (g/cm**31 
SORPTlON COEFFICIENT AT SOURCE (ml/g) 
BULK DENSITY I" UNSI\T ZONE (g/cm'*31 
""SATURATED ZONE THICKNESS tm) 
SORPTION COEFFICIENT IN ""SAT ZONE (ml/g) 

0 
,.69E+ol 
1.69E+Ol 
1 .OOE+OO 
l.OOE-01 
3.43E-01 
4.87E-01 
,.50E+OO 
,.50E+Ol 
,.50E+OO 
l.O4E+Ol 
,.50E+Ol 
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OPTIOUAL LOSS RATE CONSTANT FOR SWRCE cy**-1) 0.00E+00 
IYlTlAL MASS OR ACTIVITY (mg or Ci) O.OOE100 
MOLECULAR YElO"T (g,"Dle) 9.00E+Ol 
SOLUBlLlTY LIMIT (mg/L) 1 .OOE106 
HALF-LIFE(S) OF COYTAMlWAWT AN0 PROGELI" 0,) 2.91EIOI 
BULK OEllSlTY OF AWIFER tg,cm**3) 1 .POE+OO 
PMlOSlTY OF AQUIFER 1 .OOE-01 
SORPT,on COEFFICIEYT(S> IW AOlJlFER (mug) 2.40E+ol 
01SPERS,",T" x OlRECllOW (Ill) 9.OOE+00 
OlSPERSlWTY Y OlRECllON (InI 4.00E*00 
OlSPERSlYlTY 7. OlRECllOM (ml) 4.00E-01 
POSE VELOCITY (m/Y) 5.70E+02 
YELL SCREEY THICYYESI: 010 1.50E+Ol 
OISTAYCE TO RECEPTOR ALONG x IAXIS Cm) 8.46E+OO 
OISTAYCE TO RECEPTOR ALONG Y iAXIS cm) O.OOE+OO 
OISTAWE TO RECEPTOR ALONG 2 AXIS Cm) O.OOE+OO 
RAOIOLOOlCAL CARCIYOtENIC SLOPE FACTOR <lICi) 5.59E+Ol 
MASS RELEASE RATE TO PONO (img or Ci per-y\ 3.01E-04 
WERATIO" TIME OF PONO (years) 6.00E+oo 
LlWlO EFFLUENT FLOV RATE TO JON0 tm**3/y) 6.84E+03 
"OlSTURE COWTEll, OF LlNOERLIlK SEDl"ENTS 4.87E-01 

EFFECTIVE YIOTH OF POND AT APlllFER hi 2.49EtOl 
""ITS OF COYTllnlYAYT Ci 

lWTEORAT,OW TIME (ye;trs) 30 
BMY YEIOHT (kg) 7.000E+Ol 
AIVERAGIWG TIME (days: 2.556E+04 
MATER INTI\YE RATE (L/'d) Z.OOOE+OO 
EXPOSURE FREPUENC" (days/year) 3.500Et02 
EXPOSURE OURATlOW (years) 3.000EtOl 
RAOIOLOCICAL DOSE LIMIT trm,',') 4.000E-03 
CARClYOCEYlC RISK CRlTERlA l.OOOE-07 
HAZARD O"OTlE"T l.OOOE-01 

"AXIWM AYERAGE tU CONCENTRATION BETUEEW YEARS 5.53E-01 AND 3.06E+Ol 
CARC,"00EN,C RlSI CALC"LATION FOR RAOlON"CLIOES 
"Ax,""" cu COYCENTRAllOW FOR ImR x1: 2.25E-12 CilL 
AVERAGE GU CONCENTRbTION FOR Ill&? Xl: 8.99E-13 CilL RISK = 1.05E-06 
"AX,"",, CARClNOGENlC RISK: ,.05E-06 
LlWlTlNt PARENT GROULlOUATER KW. (Ci/L): 8.52E-14 
PEAK Tl"E (y>: 1.599444EtOl 
LlMlTlYG POND EFFLUENT CONCENTRATION (CiIL): 4.175E-12 
EXECUTIOH TIME (seconds) 5 
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TI"E OF RUN 16:46:17.7 
DATE OF RUN 06/07/96 
lWWT FILE WAIIE: pbfl5-cr.,,ar 
CUTPUT FILE LIME: pbfl5,-cr.ouf 

=ii===i==========l==~========::============================================== 
KKYOULEOGEYIEIIT OF GOVERIIMEIIT SPONSORSHlP &ND 

LlYllTATlON OF LIABILITY 

This mterial resulted from uork developed under U.S. Department of 
Energy, Office of Enviromntsl Restoration end Waste Management, 
DOE Field Office, Idaho, Contract Nwber DE-AC07-761001570. 
This material is subject to a Iimited govermnt license: 
Copyright 1993, EGG Idaho Inc., Idaho National Engineering Laboratory, 
ell rights reserved. Neither the United States nor the United States 
Department of Energy. non any of their employees, makes any warranty 
expressed OP inplied, or assuws any legal liability or 
responsibility for thee accurm:y, cwnpleteness, or "sefulness of any 
information, apparetns, product or process disclosed, or represents that 
its use would not infringe on privately ouned rights. Subroutines GOLDEN, 
QSlW, PGNS, and TRP.PZO ape (Copyright (Cl 1992, Nuwrical Recipes 
Software. Reproducecl by pemission from the book, Wurwrical Recipes, 
Carbridge University Press. 
_-------------------~--------~--------------------------------------------- ____________________.--~~--~~~.~~~---~~~~~~~~---~--~-~~~---~--~~------------ 

*********t*tt*tt+ttl*tttlttt~lttt*tt*tlttt*tt**t*t+* 
* l 

* This output YX producted by the model: * 
l l 

l OWSCREEll * 

l Version Cor~frol Cop(, Version 2.4a * 
* A semi-analytical model for the assessment * 
* of the grounduater pathmy frm the leaching * 
* of surficial arid buried contamination and * 
* release of contaminants from percolation ponds l 
* 02.28-9’5 l 

* Arthur S. Rood t 
* Idaho Yatimal Engineering Laboratory * 
* EG&C Idaho 1°C. f 
l Subsurface ar~l EnviranwntaL Modeling Unit * 
l PO Box ,025 * 
t Idaho Falls, Uaho 83415 . 
******t*t**.tt****~l****~***.,**~***.~.*,*,.****...* 

>>a TITLE OF PROJECT: 
PBF-15 cr-III 

SIMPSON R”LE SOLUTlOLl 
JSTART = 6 
.lMAX = 12 
EPS = 5.0000E-03 
IKX)EL OPTlOWS 
I"00E: 6 

BULK DENSITY IN "NSAl ZONE ~g,cm+*3~ 
UNSATURATE0 ZONE THICKNESS cm) 
SORPTlOY COEfFICIENT IN "NSAT ZONE (ml/g) 

0 
8.50E+OO 
8.50E+OO 
1 .ooE+oo 
l.OOE-01 
3.43E-01 
4.87E-01 
,.50E+OO 
7.00E+Ol 
,.50E+OO 
l.O4E+Ol 
7.00EtOl 
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WT,O"AL LOSS RATE CMISTA", FW SOURCE (v"-1, O.OOE+OO 
*Y*TIAL buss 01 ACTIVITY tug or Ci) O.OOE*OO 
MOLECULAR "EIG"T (G/role) 5.2OE+Ol 
SoLlmILITY LlWlT ~4,L) l.OOE+06 
"ALF-L,FE(S) OF CW,,,l,"AWT A"0 PROGENY (y) l.OOE+38 
BULK DENSITY OF AWlFEll (g/cm**3) 1.90E+oo 
PoRoBlT" OF mJ,FER l.OOE-01 
SWPTIO" CoEFF,C,E"T(S) I" AG",FER <nIla) l.ZOE+Oo 
O,SPERS,",T" X O,REC,lMI 0,) 9.00E+00 
O,SPERSlYlTY Y O,REC,lG" ("11 4.00E+00 
OlSPERSlVlTY 2 G,REC,,Oll 0,) 4.00E-01 
PWE "ELoclTY (m/y) 5.70E+02 
YELL SCREE" THlCYWESS 0,) 1.50E+Ol 
OISTAWCE TO RECEPTG" ALWG X AXIS cm) 4.25E+OO 
GISTAWE TO RECEPTGR ALOUG I AXIS (ml O.OOE+OO 
OISTAYCE TO RECEPTW ALO"G 2 AXIS on) O.OOE*OO 
YMI-CA"CINGGENIC REfEgENCE DOSE RfO (mglkgld) l.OOE+OO 
MSS RELEASE RATE To Pot40 (ng or Ci per y) 3.77E+04 
OPERATIOW TIME OF WWO (years) B.OOE+OO 
LlWIO EFFLVE", FLCA, "ATE TO PO"0 tm"3,y) ,.73E+03 
"0,ST"RE CG",EY, OF ""OERLYIWG SEOl"E",S 4.87E-01 
E"AWRA,IO" RATE CGNSTA", FROn PO"0 (,--I) O.OOE+OO 
EFFECTlVE "IO," OF PWO AT APUIFER tm) l.O5E+Ol 
UNITS OF Co"TA"l"A"T 

IW", DATA FILE CREATED BY: 

*"PUT OATA CHECKEo B": +zi%$zZ::;~~~ 

--------------_--_______________________------------------ 
L,",T,"G SOIL CG"CE"lRATIW CALCULATIG" 
*)> VALUES WLCULllTEO I" SOURCE S"GRW,l"E 
.*.."**~~~.*ttt*tt..~~~....."*~"~****t**""*~.*.*..****~ 
LEAC" RATE CMlSTA", (l/y) 9.492%.04 
""SATURATED WRE "ELGC,," (Wy) 4.9088E+Ol 
DECAY CG"S,A",~S~ tl,y) O.OOOOE+OO 
RE,AROA,IOW FAC,G"(S) (SATURATED) 2.3800E+Ol 
LEACH RATE COWSTAN, FROll POND SEO,"E",S 2.2662E-0, 
RE,AROA,IO" FACTOR (""SATURATED) 2.16-51E+02 
SOLUBILITY LI",,EO WSS (mg) 7.6250E+12 
SOLUBlLlTY LlNlTEO ACTIVITY (Ci) O.OOOOE+OO 
TRANSIT ,,"E I" UNSA, ZONE (years) 4.5715E+Ol 
FRACTIW DECAYED OURING UNSAT TRANSPORT 0.0000E+00 

PWO SEO,"E", ,""E",~DRY A, EYO OF GPERA,,G"S: 1.39E+05 mg 
>z-> EXPOSURE DATA FOR L,",,,WG SOIL CG"CE",RA,,GY 
tt*tt*t"***t****t*******t***ttt*ttttttt.~*~~.*.**~* 
I",EGRA,IO)( ,,"E Qars) 30 
BWY UE,GH, (kg) 7.000EiOl 
A"ERAGI"G ,l"E (days) l.O95E+04 
WTER ,",AKE RATE (L,dI Z.OOOE+OO 
EXPGSURE FREGUEYCY (~dayslyear) 3.500E+OZ 
EXPOSURE O"RA,,G" (years) 3.000E+Ol 
RIO,OLOG,ClL DOSE LIMIT (rem,,') l.OOOE-06 
CARC,"OGE"lC RISK CRlTERlA l.OOOE-07 
HAZARD G"O,,EW, l.OOOE-01 

P>P RESULTS OF CALCULATIGYS 
l ****t*tt*****.**.**~~*~“~***t**t*****t**, 

"AX,""" AIVERAGE GY CO"CE",RA,,G" BEWEE" YEARS O.OOE+OO A"0 3,00E+Ol 
L,W,,l"G GROU"GUA,ER CG"CE",RA,lG" ("Q/L): 3.65E+OO 
"AXlNW GRWYOVATER CG"CEY,RA,,O" (,,,g,L): 1.57E-03 
AVERAGE G"O""OW,ER CG"CEY,RA,IG+, Or,g,L>: 2.88E-04 
"litAltO GW,lE", FW INPUT "ASS: 7.89E-06 
PEAK ,IllE (y): 5.371578E+Ol 
LWITING POND EFFLUENT CG"CE",RA,IG" (mG,L): 2.763Et02 
EXECWlG" ,I"E tseco,nds) 10 
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Tl"E OF RUN 16:48:44.2 
DATE OF RUN 06,07,96 

This material resulted frcm uork developed under U.S. Department of 
Energy, Office of Environment;s, Restoration and Waste Management, 
DOE Field Office, Idaho, Cont~ract Uunber DE-ACO7-76IOO1570. 
This meterisl is subject to B limited government license: 
Copyright 1993, EGG Idaho In:., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy. nor any of their employees, makes any warranty 
expressed or inplied, or assuwzs any legal liability or 
rcsponsibi,ity for tk sccura~:y, completeness. or usefulness of any 
information, apparatus, prodxt or process disclosed. or represents that 
its use uould not infringe an privately owed rights. Subroutines GOLDEN, 
PSIMP, POWS, and TRW20 are (Copyright (Cl 1992, Yunerica, Recipes 
Saftuare. Reproducecl by permission from the book. Numerical Recipes, 
C&ridge University Press. 
_________-_---------~--------~--------------------------------------------- ____________.___._._...~.....~....-~~-~~-~--~~~~~~~~~~----~-~~-~~-~~~-~--~-- 

**t****"********~**I***t**l"~lt*******.************* 
l l 

* This output wiis produced by the made,: * 
* * 
l GUSCREEll L 

t Version Cor~trol Copf, Yewion 2.4a * 
l Li semi-analytical model for the assessment l 
* of the grounduater pathuay from the leaching l 
* of surficia, ard buried contamination and l 

l release of contaminants f:ran percolation ponds * 
* 02-D-915 * 
* P.rthw 9. Rood * 
* Idaho National Engineering Laboratory * 
I EC&C Idaho 1°C. * 
. Subsurface a~, Environnenta, Modeling Unit * 
* PO BOX 1625 * 
* Idaho Falls, Idaho 83415 * 
**.tt**.***.**.....~*.*****t..*******.*.*.*.**+tl*l* 

>>> TITLE OF PROJECT: 
PgF-15 Hydraline 
-------_--------_---__________________^_------------------- 
s,wPsou RULE SOLUTlOhl 
JSTART = 6 
JMAX = 12 
EPS = 5.OOOOE-03 
WCOEL OPTlONS 
INmE: 5 
KFLAO: 1 (0)CONC "S TIM; (IWEAK COW AN0 LlHlTlNC SOIL cow 
IMmEL:2 (1) SURF OR BURIED SOURCE; (2)PONO SWRCE; (3) TABULATED SWRCE F"NCTlON 
ITYPE: (0) "ERT AK; (1) NON-KU AK; (2) A"0 FRO+4 0 TO 20 
>>> IWPUT DATA 
**ttt.t*~***********t***-**-llt*t**tttt***.**....***..~..*~ 

0 
8.5OEtOO 
8.50E+oo 
1 .OOE+OO 
1 .OOE-01 
3.43E-01 
4.87E-01 
1.50E+oo 
3.00E-04 
,.50E+oo 
l.o4E+ol 
3.00E-04 
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W,lO"AL LOSS RATE C0"S,A", FOR SOURCE <ye*-1) O.OOE+OO 
l*lTIAL *ASS OR ACTIVITY (mg or Ci) 0.00E+00 
MoLEC"LlR YElGHT (g,"lole) 3.20E+Ol 
SOLUBILITY LIMIT mJlL) ,.ooE+06 
HALF-LIFE(S) OF Co"T*M,"A"T A"0 PROGENY 0,) ,.OOE+38 
BULK DENSITY OF Ag"IFER (g/cm**31 ,.90E+oo 
POROSITY OF AQUIFER l.OOE-01 
SOWTIO" COEFFICIEIIT~S~ I" AWIFER Un,,gj 3.00E-04 
DlSPERSlVl," X OlREtllOII 0") 9.oOE+OO 
0lSPERSl"lTY Y OlRECTlO" (no 4.00E+OO 
DlSPERSlVl," 2 OlRECllOIl ("0 4.00E-01 
Poe "ELOClTY (In/V) 5.70E+02 
NELL SCREEN THICKNES6; ("0 ,.50E+ol 
DlSTAWCE TO RECEPTOR ALONG X iAXIS (ml 4.25s+oo 
DISTANCE TO RECEPTOR ALONG Y lXlS cm) O.OOE+OO 
DISTANCE TO RECEPTOR ALONG 2 iAXIS (ml 0.00E+00 
CARClWOGEWlC SLOPE FKTOR (mg,/kg/d)"-1 3.00E+oo 
MASS RELEASE RATE TO POND Cmg or ti per y) ,.ooE+03 
WERA,Icu TINE OF PO",0 (years) l.OOE+OO 
LlWlO EFFLUENT FLOU RATE TO I'O"0 on**3,y~ 1.73Et03 
"O,S,"RE CONTENT OF ""OERLYIRI: SEOI"EIl,S 4.87E-01 
E"APORAT,O" RATE COUS:,AY, FR'3H POW (,"*-I) O.OOE+OO 
EFFECTIVE YlOTH OF POND AT .K!",FER Cm) ,.05E+ol 
""ITS OF C0",A","A", ., w 

L,“,T,“G SOlL CONCENTRATlON CMC”LATLON 
>)> VALUES CALCULATED, IN SWKE S"BW.J,INE 
ff**fff********"***-*********il**""."**"**********~*** 
LEACH RATE CONSTANT <1/y> 2.9116E-01 
""SAT"RATE0 PORE YELClCITY Cm,',) 4.9088E+Ol 
OEM" co"sTA"T~s~ <l/y1 0.0000E+00 
RE,AROATlO" Fl\CTOR(S~ ~SA,"RA~,ED~ l.O057E+OO 
LEKH RITE CONSTANT FROM PO"" SEOlHENTS 4.9042E+Ol 
RET*RoA,IO" FACTOR (LlNSAT"RATEO) ,.0009E+OO 
SOLUBI,.,," LlMl,EO MP.SS Crng) 3.5235E+lO 
SOLUBlLITY LIMITED AC:,lVI,Y Ki) O.OOOOE+OO 
TRAWSI, T,"E I" ""SAT ZONE Cyt?ars) 2.1125E-01 
FRAC,lO" DECAYED D"RlNG "WAT TRAIN'OR, O.OOOOE+OO 

PO"0 SEOlNE", lWEW,ClRY A, EM) OF OPERA,IONS: 2.04E+Ol w 
>>> EXPOSURE DATA FOR L,,tl,IHI: SOIL COYCENTRATION 
***.**tt*ll**ttl**.~~I*******...*~********************* 
l"TEGRlTl0" ,l"E Cyeiirs) 30 
BOW UEIGHT (kg) 7.000E+Ol 
AVERAGIWG ,l"E (days) 2.556EtO4 
YATER IWAKE MITE CL/d) 2.000EtOO 
EXPOS"RE FREP"E"CY (clays/year) 3.500E+O2 
EXPO?."RE 0""A,10" o,sars) 3.000EtOl 
RAOIOLOGICAL DOSE LIP,,, Crem,'~) l.OOOE-06 
CARCIYOGEYIC RISK CRITERIA l.OOOE-07 
"AZARO P"O,lE", l.OOOE-01 

>>> RESULTS OF CALCURTlONS 
t~~**~~*.~..*~~...*"~*********)-L**"""""""" 
"AXIHUM AYERAGE t" CONCENTRATION BEWEEW YEARS O.OOE+OO AND 3.00E+Ol 
CARCIWOtEYlt RISK CALCULATlON 
Ll"lTl"t CRWNOVATER CONCENTRATlON Cmg,L,: 2.84E-06 
"MI""" CRWNOUATER CONCENTRA'TION (w/L): 5.13E-05 
AVERAGE CRaJWOUATER CONCENTRL'llON Cmg,L): 2.30E-06 
CA"C,"00E",C RISK FOR USER INI'UT MASS: 8.,OE-08 
PEAK ,l"E (y): 5.377332E-01 
Ll",T,"G POND EFFLUEhI, CONCENlRATION Cmg,L): 7.142E-04 
EXECUTlO" TIM (seconds) 8 
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T,"E OF RUN 16:49:23.7 
DATE OF RUN 06/07/96 
INPUT FILE "AWE: pbfl5-zn.par 
aJ,P", FlLE "ME: pbfl5-zn.out 

EE=I=IIII=E==========.===ii=:i:i...=..===...================================== 
ACKNOWEOGEME"T OF GOVERWHEWT SPONSORSHlP A"0 

LIHITATIO" OF LIABILITY 

This material resulted from uork developed under U.S. Department of 
Energy, Office of Enriromental Restoration and Waste Managerent, 
DOE Field Office, Ida,ho, Conti-act Ytir DE-AC07-761001570. 
This meaeriaL is subject to a limited govern%nt license: 
Copyright 1993, EC&C Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their errployees, makes any uarranty 
expressed or irrplied, or assuws any legal liability or 
responsibility for th,e accuracy. con@eteness, or usefulness of any 
information, aparatus, product or process disclosed, OP represents that 
its we uauld not infringe an privately owed rights. Subroutines GOLDEN, 
gslwp, PGAUS, and TRW20 are (Copyright CC) 1992, Numerical Recipes 
Softuere. Reproducecl by permission from the book. Numerical Recipes, 
Cambridge University Press. 

****.**"***t*ttttt*l**t*****~I.*****~t.***L.tttt+t+t 
l * 

l This output YW produwd by the model: * 
f * 
t WSCREEIU f 
* Version control Copy, Version 2.4a l 
l A sem-ana1ytir:e.l model for the assessment l 
* of the grounduater pathme+ frown the leaching l 
* of surficial ard buried contamination and * 
* release of contaminants fram percolation ponds * 
* 02-28-B t 
l lirthur S. Rood * 
. Idaho National Engineering Laboratory * 
. t:G&C ldaho Inc. * 
L Subsurface and Environnental Modeling Unit * 
I PO Box 1525 * 
* ldaho Falls, l&ha 83415 f 
*****tt************l**~~....************.*".******* 

>>> T,,LE OF PROJECT: 
PgF-15 Zinc 
________________________________________-------------------- 
SlNPSO" RULE SOLUTION 
JSTART = 6 
.l"AX = 12 
EPS = 5.0000E-03 
"MEL OPTlONS 
1"COE: 6 
"FLU: 1 (0)CO"C "S TIHE; (l)PEAK CONC AND LlHITlNG SOIL CONC 
,ROOEL:2 (1) SURF OR WRlEO SWRCE; (2)PONO SWRCE; (3) TABULATE0 SWRCE FUNCTION 
,TYPE:O (0) "ERT AVG;: (1) "ON-"ERT AK; (2) AVG FROn 0 TO 2D 
>>> INPUT DATA 
***l~tt*tt*****t**t*,,****""*~"*.*,~**~*****t********.*tt*tt 
"UWgER OF RADIOACTIW PROGENY 
LENGTH OF SWRCE PARALLEL TO GU FUN ("1 
YlOTH OF SWRCE PERPliNOlCULlR TO GU FLOU ("11 
THlCKWESS OF SWRCE :m) 
PERCOLATlO" RATE (day vel m/v) 
YOLUllETRlC WTER CONlENT I" SWRCE 
"OL""E,R,C WATER CONlENT I" UNSATURATED ZONE 
BUM DENSITY flT SOURCE (g/cm8**3) 
SORPTlON COEFFICIENT AT SWRCE (ml/g) 
BULK OEWSITY IN UNSN ZONE (g/cm'*3) 
""SATURATED ZONE THIIXNESS (RI) 
SMIPTION COEFFICIENT IN UNSAT ZONE (ml/g) 

0 
8.50E+oo 
8.50E+oo 
1 .ooE+oo 
,.OOE-01 
3.43E-01 
4.87E-01 
1.50E+OO 
Z.OOE+OZ 
,.50E+OO 
l.o4E+ol 
Z.OOE+OZ 
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OPTIWAL LOSS RATE CONSTANT FOR SWRCE (P’-1, 
INITIAL MASS OR *C**V*** hng or Ci> 
NDLECWAR YEIGNT (g/mole, 
soLlmlLlT” Ll”,, wtg,L, 
HALF-LIFE(S) OF CONTAMINANT AND PROSEN” (y, 
RULI: DEYS,,” OF AWIFER (g/cn’=3, 
PORDS,,” OF AWlFER 
SORPTION CDEFFICIEWTW IR AQUIFER (ml/g) 
D,SPERS,“,TY x D,RECTIW m, 
D,SPERSIVITI ‘I DIRECTIW 010 
D,SPERS,“,TY 2 D,RECT,D” 00 
WRE VELOC,,” wy, 
NELL SCREW THICKNESS ,m, 
DlSTAWCE TO RECEPTDR ALMIS X AXIS (ml 
DISTAWCE TO RECEPVX ALDNS Y AXIS (ml 
DISTANCE TO RECEPTOR ALMlS 2 AXIS (ml 
“W-CARC,“ODER,C REFERENCE DOSE RfD hs,Ikg/d, 
MASS RELEASE RATE TO POND (w or Ci per y) 
WERATIOY THE OF F’OUD (years, 
L,W,D EFFLUENT FLDU RATE TO PC+,0 ,n”3/y) 
IY),S,“RE CONTENT OF “NDERLIlNS SEDlWENTS 
EVAPORATIOY RATE CMlSTANT FRW FM0 (y--l, 
EFFEC,,“E YID,” OF POND AT AgUIFER (“0 
“Wl,S OF Ccu,An*NAN, 

O.DOE+OO 
O.OOE+DD 
6.54E+Ol 
l.o0E+06 
l.OOE+38 
1 .9OE+OO 
1 .ODE-01 
l.M)E+Dl 
9.00E*OD 
4.00E*DO 
4.00E-01 
5.70E*D2 
1.50E*Ol 
4.25E+OO 
O.OOE+OO 
O.DOE*OO 
3.DOE-01 
6.33E+03 
3.00E+OO 
1.73E*03 
4.87E-01 
O.OOE+OO 
l.O5E+Ol 
w 

INPUT DATA F,LE CREATED 

INPVT DATA C”ECYED g”: 

---------------------------------------------------------- 
L,W,T,WS SOIL CDNCENTRATION CALCULATION 
))a VALVES CALCULATED IN SWRCE SUSRWTIWE 
**********.**.****.*...“~“..******.*.*..******.*” 
LEACH RATE CDNSTAN, (l/y) 3.3295E-04 
“NSATURATEO PORE VELDCh (m/y, 4.9088E+Ol 
OECA” CD”S,AWT,S) (l/y, O.OOOOE+OO 
RETARDATIOY FACTDR,S, (SATURATED, 3.0500E+02 
LEACH RATE CDMTAN, FROLI PDND SEDIMENTS 7.9557E-02 
RETAROATID” FACTOII WNSATURATEO, 6.1702E+02 
SOL”g,L,T” L,M,TED HASS (~1 2.1720E+13 
SOLUSILITY LIMITED ACTlVlTl (Ci) O.OODDE+DO 
TRANS,, THE IN “NSAT ZONE (years, ,.3022E+D2 
FRACTION DECAYED D”R,NC UNSAT TRANSPORT O.OOODE+OO 
_-_____-________________________________----------- 
PORD SEDIREN, ,N”ENTDW AT EN0 OF OPERATIONS: 1.69E+04 ng 
>>> EXPOSURE OATA FOR LIMITING SO,L CONCENTRATION 
.*****t******.t..t~“***.*.~**t.“******”******* 
IWTESRATIDN TIME (years) 30 
BOO” NE,CNT (kg) 7.000E+Ol 
AVERASIWS TIRE (days) l.O95E+D4 
“ATER INTAKE RATE (L/d) 2.000E+00 
EXPOSURE FREgUENCY (days/year, 3.500E+02 
EXPOWRE DURATION ,years, 3.000E+01 
RMIDLOGICAL DOSE L,M,T (rem/y, l.OOOE-06 
CARC,YDDEN,C R,SY CRITERIA l.OOOE-07 
HAZARD WDT,ENT l.OOOE-01 

MAXlM.8, AVERACE CY CONCENTRATlON BETYEEN “EARS O.DDE+DD AND 3.00E+Ol 
L,M,T,Wg DROUNDUATER CONCENTRATION (mg,L,: l.O9E+OO 
MX,M”M GRCUWDUATER CDNCENTRATION (r&L,: 2.15E-05 
AVERAGE DROUWDUATER COUCENTRATlOY (r&L,: 3.59E-06 
“A2ARD WOT,ENT FOR ,NP”T “ASS: 3.28E-07 
PEAK THE (y,: 1.332316E+02 
L,“,T,WS KM0 EFFLUENT CONCENTRATlON <mg,LI: l.l17E+03 
EYECUTlDN T,“E (seconds) 3 
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MPuT FILE FOR PBF22 Ag 

T,"E OF RUN 16:02:29.2 
DATE OF RUN 06,07,96 
INPUT F,LE NAM: pbf22-ag.par 
WTP", FILE NAME: pbf22-ag.out 

ACYNOYLEOGEMENT OF GO"ERN"EN, SPONSORSHIP AND 
LIMITATION OF L,Ag,L,T" 

This material resulted from uork developed under U.S. Departmnt of 
Energy, Office of Environmental Restoration and Waste Managercent, 
DOE Field Office, ,da,ho, Contract Number DE-AC07-76IDOl570. 
This material is subject to a Iimited government license: 
Ccqyright 1993. EGSC Idaho Inc., Idaho Nations, Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Departlnent of Energy, nor any of their wnployees, makes any uarranty 
expressed or implied, or assunes any Legal Liability or 
responsibiLity for the accw~cy, canpleteness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use uould not infringe on privately owned rights. Subroutines GOLDEN, 
PSIMP, POAUS. and TRPPZD are ICopyright (Cl 1992, Numerical Recipes 
Software. Reproducec by perinission from the book, Nwericsl Recipes. 
C&ridge University Press. 

t*t*tt*******~,.t**,~t****t*.;l*t.*.**t**t*********** 
l * 

l This output us producccd by the mode,: * 
l * 

* GUSCREElll l 

I "ersian Control Cop'v, Version 2.4a * 
l A semi-analytical model for the assessment l 
t of the grcundwi~ter pathtray from the Leaching * 
* of surficial arid buried contamination and * 
* release of contaminants fran percolation ponds * 
t 02-X-E f 
* Arthur S. Rood f 
l ldaho National EngiIwering Laboratory * 
l t:GSt Idah,, Inc. t 
l Subsurface arxl Envirorunenta, Modelins Unit l 

S,"PSON RULE SOLUTION 
STAR, = 6 
MAX = 12 
EPS = 5.0000E-03 
WEL OPTIONS 
,"COE: 6 
YFLAG: 1 (0)CONC "S TIME; (l)PEAK CONC IWO L,MlTlNG SDlL CDNC 
,,,COEL:l (1) SURF OR BURIED S,WRCE; (2)PONO SWRCE; (3) TABULATED SWRCE FUNCTlON 
,TYPE:O (0) "ERT AVG; (1) NON-VEST AVC; (2) AYG FROM 0 TO 2D 
>>a INPUT DATA 

NUMBER OF RADIOACTlVti PROSEN" 
LENGTH OF SWRCE PARALLEL TO GU FLW cm) 
WIDTH OF SWRCE PERPENDICULAR TO GU FLOU ("0 
THICKNESS OF SWRCE ("11 
PERCOLATION RATE (dsrcy vel m/y) 
"DLUIlETRlC WTER CONTENT IN SWRCE 
"OLUWTRIC MATER CONTENT IN UNSATURATED ZONE 
BULK OENSlTY AT SWRCE (g/cm**31 
SORPTION COEFFICIENT AT SWRCE (ml/g) 
BULK oENS,TI IN UNSA'I ZONE (g/cm**31 
UNSATURATE0 ZONE THICKNESS (ml 
SORPTlON COEFFICIENT IN "NM, ZONE O"l,g) 

0 
6.5lE+Ol 
6.5lE+Ol 
3.00E+OO 
,.OOE-01 
3.43E-01 
3.43E-01 
1.50E+OO 
9.00E+Ol 
,.50E+OO 
l.O4E+Ol 
9.00E+Ol 
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OPTIONAL LOSS RATE CCINSTANT FOR SWRCE Cv**-1, 
INITIAL MASS W ACTIYITY 0~ lor Ci) 
WDLECULAR “Elt”, (g,“ole) 
soLuglLlTY Lllll, (ng/L> 
HALF-LIFE(S) OF CONTAWINAN, AN0 PRDGEN” (y) 
BULK DENSITY OF AQUIFER (g/an*‘3) 
POSOSIT” OF AQUIFER 
SMIPTION COEFFICIENT(S) IN AQUIFER (ml/g) 
OlSPERSlVl,” X OIRECTION (“0 
D,SPERSl”l,Y I DIRECTlOW (“11 
O,SPERSl”l,Y 2 OlRECTlON (“I) 
PORE VELOCITY (m/y> 
YELL SCREEN THlCKNES6: (ml 
DISTANCE TO RECEPTOR ALONG X iAXIS cm) 
DISTANCE TO RECEPTOR ALONG Y AXIS (Ill) 
DISTANCE TO RECEPTOR ALONG 2 iAXIS (Ill) 

o.DOE+oo 
1.66E+07 
l.O8E+02 
1 .OOE+06 
1 .OOE+38 
1.90E+OO 
1 .OOE-01 
P.OOE+ol 
9.OOE+00 
4.00E+OO 
4.00E-01 
5.70Et02 
1.50E+Ol 
3.25E+Ol 
O.ooE+OO 
O.OOE+OO 

NON-CARCINOGENIC REFERENCE DO!% RfD OnS,kg,d) 5.00E-03 
“NITS OF CONTA”lNANT ,,.~-; mg 

,NPUT DATA FlLE CREAIED 

INPUT DATA CHECKED BY: 

L,M,,,NG SOlL CONCENTRATlON C,hLC”LA,ION 
>>> VALUES CALCULATEC’ IN SWRIX SUSRWTlUE 
tttttl*t*****ttt****~**~***ttt*~****~.*~...~~ 
LEAC” RATE CONSTANT (l/y) 2.4629E-04 
UIISATURATEO PORE “ELOC,,” ~!“,‘q~ 2.9155E-01 
OECA” CONSTANT(S) (II’,‘) O.OOOOE+OO 
RETARDATION FACTOR(S)’ (SATURAEO) 1.7llOE+03 
RETARDATION FACTOR ~UNSAWRATIED~ 3.9459s+02 
SOLUSlLl,” LIMITED MASS tong> ,.7208E+l5 
SDL”glL,TY LlMlTEO A~:TI”ITY Ki) O.OOOOE+OO 
TRANSIT TIME IN “NSA, ZONE (years) ,.4022E+04 
FRACTlOW DECAYED OURlNG UNSAT TRANSPORT O.OOOOE+OO 
___________________-~--------_------------------------ 
>>> EXPOSURE DATA FOR L,H,TlN’G SOIL CONCENTRATION 
*******t.~...~*~****~*******.,.,******..*..~””~“““““*” 
INTEGRATION TIME (years) 30 
BWY “EIGHT (ka) 7.000E+Ol 
AVERASINS TIME (days:1 ,.095E+04 
NATER INTAKE RATE (L/d) Z.OOOE+OO 
EXPOSURE FREWENC” (days/year) 3.500E+02 
EXPOSURE D”RA,lON (yt!ars) 3.000E+Ol 
RADlOLOGlCAL DOSE LlFllT (rem,“) 1 .OOOE-06 
CARC,NDGENIC RISK CRITERIA 1 .OOOE-07 
HAZARD QUOTIENT 1 .OOOE-01 

a>> RESULTS OF CALCULATIONS 
*.l~.*.*t**.***ttt**,,*****~*,**~******.**..ttttttttttt 
L,“,T,NG CRWNDUATER CONCENTRATlDN (“u/L): 1.82E-02 
“AXIWUM GRWNDUATER CONCENTRATlON (mg,L): 5.96E-05 
AVERAGE CRC,,NDUA,ER CONCEN,RA,lOW tmg,L): 5.96E-05 
HAZARD OWTlENT FOR I:NP”T NASS: 3.26E-04 
PEAK TIME (,‘): ,.445032E+04 
L,ni,lNG SOIL CDNCENllRATlON (mg/m**3): 3.997E+05 
L,“,,,NC SOIL CONCEWTRATION (mg/kg): 2.665E+O2 
LlMl,lNt lN”ENTORY 111 SOIL (ms): 5.082E+O9 
EXECUTION Tl”E tsecorbdds) 0 



W-W", FILE FfX PBF-22 ,a-241 

TINE OF RUN 15:59:28.1 
DATE OF RUY 06/07/W 
INPUT FILE "ME: pbf22-an.par 
WTPUT FILE "AYE: pbf22-am.wt 

=I==I==I=I====~=~=EI============-======-=-================================== 
ACKYOULEDDEMEWT OF SO"ER""ENT Sp(Y(SoRS",P AND 

LllllTATlON OF LIARILITY 

This waterial resulted frca work dweloped Vader U.S. Department of 
Energy, Office of Envircnnsntal Restoration and Yaste Wenagement, 
DDE Field Office, Idaho, Contract Nunkr DE-AC07-761DD157D. 
This material is subject to a limited goverrrnnt license: 
Cop+~ipht ,993, ES&C ,&ho IK., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Depertmmt of Energy, nor any of their employees, nakes any uerranty 
expressed or inplied, or assunes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
infonstion, apparatus, pr&t or process disclosed, or represents that 
its use would not infringe on privately owed rights. Subroutines GOLDEN, 
PSIWP, PDAUS. end TRAP20 are Copyright CC, 1992, Nuwrical Recipes 
Softuai-e. Reproduced by permission fron the book, Numerical Recipes, 
Cabridge University Press. 

~t*ttt~~tttt*tttt*t*t*t**t*******t*t*ttl*~***.*~~~* 

l l 

l This output was produced b" the mcdel: l 
l t 

l CYSCREEN . 
. Version Control Copy, Version 2.4a * 
t A semi-analytical Mel for the assessment l 
t of the grouduater pathway fm the leaching * 
t of surficial *nd buried contamination and * 
l releese of contaminants fran percolation ponds l 
t 02-28-95 * 
l Arthur S. Rood l 

. Idaho National Engineering Laboratory l 
l ED&C Idaho ,"c. l 

l Subsurface end Enviromntal Modeling Unit * 
l PO Box 1625 t 
* Idaho Falls, Idaho 83415 t 
***t.....t.*.*******"""......*.*********.*..**~**** 

>a> T,TLE OF PROJECT: 
PSF-22 Am-241 

SIWPSOS RULE SOLUTlON 
JSTART = 6 
JNAX = 12 
EPS = 5.0000E-03 
HCOEL OPTIONS 
IWE:2 
KFLAS: 1 (0,CDNC "S TIRE; (1)PEAY COW AND L,l,,T,NC SOIL CONC 
,WODEL:l (1) SURF OR BURIED SOURCE; (2)PMO SWRCE; (3, TABULATED SaJRCE FUNCTION 
,T"PE:D (0) "ERT AVD; (1) "ON-"ERT AVC; (2) AVS FROW 0 TO ZD 
>>a INPUT DATA 
**.*.***tttttt**tt*.**e~."ee"""*"*****************..~*.*.~* 
NUWER OF RADIOACTIVE PROGENY 3 
LENGTH OF SWRCE PARALLEL TO GV FLW ,m, 6.5lE+Ol 
"ID," OF SWRCE PERPENDICULAR TO CY FLW ("0 6.51E+Dl 
THICKNESS OF SORCE ("0 3.00E+oo 
PERCOLATIOR RATE Wars" vel "I,", l.OOE-01 
"OLUlETR,C MATER CONTENT IN SOURCE 3.43E-01 
"OLWETRIC WATER CONTENT IN ""SATURATE0 ZDNE 3.43E-01 
SULK DEWSITI AT SWRCE (g/cm**3) 1.50E+OO 
SORPTION CDEFF,c,ENT AT SWRCE (ml/g) 1.90E+D3 
SULK DENS,," IN UNSAT ZONE (g/cm**3) 1.50EtOO 
UNSATURATED ZONE THICKNESS cm, l.O4E+Ol 
SMlPTlON COEFFICIENT IN UNSAT ZONE (ml/g) 1.90E*03 
OPTIONAL LOSS RATE CONSTANT FOR SWRCE t,"'-1) O.OOE*OO 
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5.72E-04 
2.41E+02 
1 .OOE+06 
4.32E102 2.14E106 1.59E105 7.34E+o3 
1 .POEIOO 
l.OOE-01 
3.40E+o* O.OOE+OO O.OOE+OO 0.00E+00 
9.OOE+OO 
4.00E+oo 
4.00E-01 
5.70E+02 
1.50E+Ol 
3.25E+Ol 
O.OOE+Oo 
O.OOE+OO 
3.28E+02 2.95Et02 4.48EtOl 3.65E+02 
Ci 

LEACH RATE CONSTANT (l/y1 ,.1694E-05 
"MSATURATEO PORE VELOCITY (rn,P,l 2.9155E-01 
OEM" cousT~MT(sl (l/Y) ,.6045E-03 3.2390E-07 4.3594E-06 9.4434E-05 
RETARDATIOY FACTOR(S) (SATURA~IEo) 6.4610E+03 l.OOOOE+OO l.OOOOE+OO l.OOOOE+OO 
RETARDATION FACTOR ~LINSATURATIIO~ 8.3100E+03 
SOLUBILII" LlMlTEO MASS (mg) 3.6239Eil6 
SOLUBILITY LIMITED KTIVITY Ki) ?.2454E+l‘ 
TRANSIT T,ME IN ULlSAT ZONE (ys?ars) 2.9530Et05 
FRACTIOW OECAIEO DURING "NSAf TRANSPORT l.OOOOE+OO 
____-_--___-__--_-_-_---_--___I-------_-----_-------__ 
>>> EXPOSURE DATA FOR LIHITIHf; SOIL CONCENTRATION 
t**tt*t**,**t**,.,t.II*******.;.************************ 
lYTEw.ATION TIME (yeilrsl 30 
WXJY UEIGHT (kg) 7.000E+Ol 
AVERAGING TlnE (days1 2.556E+04 
YllTER INTAKE RATE (L/d) 2,000E+00 
EXPOSURE FREQUENCY (days/year) 3.500Et02 
EXPOSURE DURATlO" (yr,ars) 3.000EtOl 
RAOIOLOCICAL DOSE LIMIT (ren,',) ,.OOOE-06 
CARClYOCEYlC RISK CRITERIA 1 .OOOE-07 
WZARO P"OTIE"T ,.OOOE-01 

CARC,“ooEYlC RISK CALC”LATlOU FOR RIOlONUCLIDES 
OECAI-IKRWTH FACTORS: 7.393:!-207 ,.83‘6E-04 ,.3797E-04 ,.3574E-04 
,,O,E: PROGE"" CONCENlRATlONS iARE REPORTED AT THE TIME OF THE "AXIM",, PARENT CONCENTRATION 
wAxInun cu CoYcENTRAlloN FOR MBR Yt: 4.70-223 Ci/L 
AVERAGE C,, CONCENTRAllON FOR IMBR #I: 4.70-223 Ci/L RISK = 3.24-216 
nAx1wun cu coNcEtiTRlll0N FOR lllBR X2: 7.54E-17 Ci/L 
AVERACE CY COWCENTRAllON FOR IMBR U2: 7.54E-17 Ci/L RISK = 4.67E-10 
n~xlmm CY COWCENTRAT~ON FOR IMBR 113: 5.67E-17 Ci/L 
AVERAGE CY COWCENTRAllON FOR IWR #3: 5.67E-17 Ci/L RISK = 5.33E-11 
MAXIMM CY CONCENTRATION FOR IMBR #4: 5.58E-17 Ci/L 
I\VERACE CU COYCENTRAllON FOR IYBR 114: 5.58E-17 Ci/L RISK = 4.28E-IO 
IIAYIMUII CARCIWOGEWlC RISK: 9.48E-IO 
LlnlTlWG PAREIIT GROULIOUATER DNC. (Ci/l): 4.96-221 
PEAK TIME cy1: 2.958133E+05 
LlMlTlWG SOIL COYCENWATION Ki/m**3): 4.746E-06 
LlMlTlnG SOIL CONCENTRATION Ki/kg): 3.164E-09 
LlMlTlYt 1nVEIlTORY IhI SOIL (Ci): 6.034E-02 
LlMlTl"O 1W"EYTORY II SOIL (WI: ,.756E+Ol 
SPECIFIC ACTIVITY (Ci/g): 3.437E+OO 
EXECUTIO" TIME (seconds) 0 
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amul FILE Fal PBF22 “,rochlor-‘I248 

TI"E Of RUN 16:42:24.4 
DATE OF RUW 06/12,96 
IWJT FILE WM: pbf22-aZ.par 
WTP", FlLE IlAnE: pbf22-a2.out 

________________---_--------~~---------------------------------------------- ____________________--------~~---------------------------------.--.--------. 
ACKWOULEOGEMENT OF COVERWHEWT SPOlSORSHlP AN0 

LIMITATION OF LIABILITY 

This material resulted fron uork developed under U.S. Departrent of 
Energy, Office of EnvirormentilL Restoration and Vaste Management. 
DOE Field Office, Idaho, Contract Whir DE-AC07-761001570. 
This materiel is subject to d Limited goverlYnent License: 
Copyright 1993, Et&t Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Oepartnent of Energy, nor any of their ~nployees, makes any warranty 
expressed or implied, or assures any Legal Liability or 
responsibility for the accuracy, completeness, OP usefulness of any 
information, apparatw, product or process disclosed, or represents thaf 
its use would not infringe an privately ounec rights. Subroutines GOLDEN, 
QSlMP, WNS, and TRAP20 are Copyright CC> 1992, Numerical Recipes 
Software. Reproduced! by perlnission frca the book, Numerical Recipes, 
Cambridge University Press. 
________--------------------~~----------------------------~~~~~--~~~~~~-~~~ ________________________________________~~~~~~~~~-~~...~................... 

***tt*t*********t****~***.~,,,*"***~"***tt****,***** 
* t 
* This output ~8s prodwsd by the model: l 
* * 

l CWSCREEU l 

t Version Cor8trol Copy, Version 2.4a l 
* A semi-analytical model for the assessment * 
l of the grounduater pathway from the leaching * 
l of surficial end buried contamination and l 

l release of contanlinants ff-om percolation ponds * 
* 02.28.'?!i l 

* APfh”P s. Rood l 

* ldaho Uatiwal Engineering Laboratory * 
* EC&C Idaho Inc. . 
l Subsurface arri EnvirormentaL Modeling Unit * 
l PO BOX 1625 * 
* Idaho Falls, Idaho 83415 * 
******t*t**.*~*~.*******~***~,***t**********.*t***t* 

>>a TITLE OF PROJECT: 
PBF-22 Arochlor 1248 

S,WPSOU RULE SOLUTlON 
JSTART = 6 
MAY = 12 
EPS = 5.0000E-03 
MCOEL OPllOWS 
IKOE:6 
YFLAG: 1 (0,COMC "S TIME; (1YE.W CONC AND LIMITING SOIL CONC 
IWOOEL:, (1, SURF OR BURlED SWRCE: (ZIPON SOURCE: (3) TABULATED SWRCE FULlCTIOIl 
,T"PE:O (0) "ER, A%; (1) NON-VERT-AVG; (2) AK FR& 0 TO 20 
>>> lYP"T DATA 

BULK OENSITY IN UNSAI ZONE (g,lcm"3) 
"YSI\T"RATEO ZONE THIMNESS tm) 
SORPTlOW COEFFlClENT IN UNSAT ZONE (ml/g) 

0 
6.51E+Ol 
6.51E+Ol 
3.00E+OO 
l.OOE-01 
3.43E-01 
3.43E-01 
1.50EtOO 
l.OOEtO2 
,.50E+OO 
,.04E+ol 
,.ooE+02 
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DPTlONAL LOSS RATE CMlSTAWT FOR SWRCE (,--1, O.OOE+OO 
IW*TIAL MSS 01 kC*IvI*I (mg or Ci) 4.5aE+o5 
MOLECULAR IEIOWT (g/de1 3.72E+02 
SoLuBlLlTY LI111, (mg,Ll l.ooE+06 
“ILF-LIFE(S) OF CoWTAM,“A”T A”0 PROtEW (,‘1 l.ooE*38 
SULK DEYSlTl OF AWlfER (g/cm**31 1 .POE+OO 
PulMIT” OF Kl”,rER 1 .OOE-01 
SDRPTlDll COEFFICIEW,(S) IW AQUIFER (ml/g) 1 .ooE+o, 
OlSPERSl”l,” X DIRECTION (n) P.OOE+OO 
OlSPERSlVI,” ‘I DlRECTloN cm> 4.00E+00 
OlSPERSI”,,” 2 OlRECTlMl cm) 4.00E-01 
WRE VELCC,,” (m/y> 5.70E+02 
YELL SCREEN TIIICKWESS 00 1 .SOE+Ol 
DISTANCE TO RECEPTOR ALOWS X AXIS (ml 3.25E+Ol 
OISTAYCE TO RECEPTDR ALONG Y lX,S (ml O.OOE+OO 
DISTANCE TO RECEPTDR ALONG 2 AXIS (ml O.OOE+OO 
MO”-URCIWCGEWIC REFEREWCE DOSE RfO (nglkgld) 2.00E-05 
“Wl,S OF co”,AMl”A”, 

lYP”T DATA FILE CREATED 8”: / 

---_____________________________________----------------- 
LlW,lWC SOlL COWCE”,RA,lOY CALC”LA,,OLl 
))a WLUES CALCVLITEO IU SWRCE S”SRWTlWE 
*“******************t***********”**~~**********.~~**,~~ 
LEACH RATE COWSTAN, (l/y) 2.2172E-04 
“YSA,“RA,EO PORE VELOCITY (My) 2.9155E-01 
OEM” CoWS,AW,~S~ (l/y) O.OOOOE+OO 
RE,AROA,lOW FAC,OR(S> (SA,“RA,EO) 1.9lOOE+02 
RETARDATION FACTOR ~“WSA,“RA,EO> 4.3832E+02 
SCt”SlLlT” LIWITEO “ASS (~1 1.9115E+l5 
SOLUBILITT LlMlTEO ACTIVITY (Ci) O.OOOOE+OO 
TRANSIT ,l”E IW “I&., ZONE (years) ,.5576E+04 
FRACTIOW DECAYED D”RINt “NW, TRAWSPOR, O.OOOOE+OO 

))) EXPOSURE OA,A FOR LIMITIWG SOlL COWCEW,RA,lOY 
t*tt*****t******t*t*tt*****tt*t*t*****tt 
IW,ESRA,IOY ,lllE (years) 30 
SCOY YElCH, (kg) 7.000E+Ol 
AVERAGfWt TIME (days) l.O95E+04 
“ATER INTAKE RATE (L/d) Z.OOOE+OO 
EXPOSURE FREWENCY (days/year) 3.500E+02 
EXPOSURE O”RA,IO” (years) 3.000E+Ol 
RADIOLCGICAL DOSE Lllll, (re,Wy) l.OOOE-06 
CARCINOGENIC RlSI CRI,ERI,l l.OOOE-07 
HAZARD QUOTIE”, l.OOOE-01 
------------------------------------------------------ 
a>) RESULTS OF CALCULATIONS 
******.*****t*******t*********t*tt*tttt****”,,”.,“.... 
LIMI,I,G GRWNOUATER COWCENTRATlON (mg,L): 7.30E-05 
W,““” GRWLIOYATER COMCEW,Rl,,Ml (ng,L): 1.61E-06 
AVERABE CRWNOWTER CONCEWTRATIOW (w,L): ,.60E-06 
HAZARD QUOTIENT fOR ,NP”, “ASS: 2.20E-03 
PEAY TIME (~1: ,.564683E+04 
LlWlTlnt SOlL COWCEWTRATlOW (mg/m**3): 1.639E*03 
LlNlTlNt SOlL COWCELlTRlTIOW (rg,kS): l.O93E*OO 
LlMl,lMG lYYEN,ORY IW SOIL (mg): 2.084E+07 
EXECUTION TIME (seconds) 0 
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MPUl FILE FO(L PgF22 Arochlor-1254 

TINE OF RUN 16:42:13.9 
DATE OF RUN 06/12/96 
,"P"T FlLE "ME: pbf22-ar.par 
WTP", FlLE "AME: pbf22-ar.out 

This materiel resulted from work developed under V.S. Department of 
Energy, Office of EnviromntaI Restoratiw and Uaste Henagenent. 
DOE Field Office, Ida#ho, Contract Number DE-AC07-76lD01570. 
This material is subject to a limited gwerrawnf license: 
Ccpyrighf 1993, EC& Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their employees, makes any warranty 
expressed or implied, or assures any Legal liability or 
respMsibiLity far the accuracy, completeness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use uould not infringe on privately owed rights. Subroutines GOLDEN, 
QSINP, PGAUS, and TRAPZD are (Copyright CC) 1992, Nwwical Recipes 
Softuare. Reproducecl by permission from the book, Numerical Recipes, 
Cambridge University Press. 
_____________________________.____________-___--__-________________________ ________________--_----------~--------------------------------------------- 

*******~****t*,,ttt*lt*tt***~,,,+*****l*+*.***t+t..... 
t * 
* This output YBSS producc?d by the model: * 
* * 
* GVSCREEN * 
t Version Control Cop,, Version 2.4a * 
l A semi-analytical rode, for the assessment * 
* of the groundua~ter pathway fran the leaching * 
* of surficial and buried contamination and * 
* release of contaminants ft*cm percolation pands * 
l 02.28-9s * 

l P,rthur S. Rood * 
* Idaho National Engineering Laboratory * 
l EGSG Idaho Inc. I 
t Subsurface ancl EnvironmenraI Hodelinq "nit * 

a>> TITLE OF PROJECT: 
PgF-22 Arachlor 1254 

SlWPSON RULE SOLUTlOhl 
START = 6 
J"AN = 12 
EPS = 5.OOOOE-03 
NWEL OPTIONS 

NUWER OF RAO,OACTI”E PROGEN” 
LENGTH OF SWRCE PARALLEL TO IGV FLOW ("0 
YlDTH OF SWRCE PERPENDlCULAR TO GV FL"" cm) 
THICKNESS OF SWRCE ("0 
PERCOLATION RATE (darcy "el m/y) 
"0L"METRIC WTER CONTENT IN SO"RCE 
"OLWETRlC MATER CONTENT IN ""SATURATED ZONE 
BULK DENSITY AT SWKE (g/cm"3) 
SOWTlON COEFFICIENT AT SWRCE (ml/g) 
BVLK DENSlT" IN "NUT ZONE (g/c",**31 
"WSAT"RATED ZONE THICKNESS cm) 
SORPTlON COEFFICIENT IN "WA, ZONE (ml/g) 

0 
6.51E+Ol 
6.51~101 
3.OOE+OO 
l.OOE-01 
3.43E-01 
3.43E-01 
,.50E+oo 
,.ooE+02 
,.50E+OO 
l.O4E+Ol 
l.OOE+OZ 
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WTIONAL LOSS RATE CCINSTANT FOR SWRCE tV"-,) O.OOE+OO 
INITIAL NASS OR ACTIVITY Cmg or Ci) ,.49E+07 
MOLECULAR WEIGHT (g/male) 3.72E+02 
SOL"9,LIT" l.lNlT m/L, l.OOE+06 
HALF-LIFE(S) OF CONTA"lNA"T AND PROtEN" Cyl ,.OOE+38 
BULK DENSITY OF APUIFER (g,cm*'3, l.POE+OO 
POROSIT" OF Ag",FER l.OOE-01 
SORP,,ON COEFFICIENT~S, IN AWIFER (ml/g, l.OOE+O, 
DISPERSIYITY X DlRECTlON Cm, 9.OOE+Oo 
D,SPERS,Y,TY Y O,RECT,ON 0") 4.00E+OO 
D,SPERS,",TY 2 D,RECT,ON ("0 4.00E-01 
PORE “ElaclT” ~m,y, 5.70E+02 
YEL,. SCREEN THlCWESS 010 ,.50E+ol 
OlSTANCE TO RECEPTOR ALONG X AXIS cm) 3.25E+Ol 
IllSTANCE TO RECEPTOR ALONG Y AXIS (ml O.OOE+OO 
DISTARCE TO RECEPTOR ALONG Z AXIS cm> O.OOE+OO 
NON-CARCIYOGENIC REFERENCE D"BE RfD (mgligid, 2.00E-05 
"NITS OF CONTA"lNANT 

INPUT DATA CHECKED BY: 

L,N,,,NG SOIL CONCENTRATlON 'CALCULATION 
)a> YALUES CALCULATED IN SWHCE SUBRWTlNE 
ttttt*t*********************"~.~~.*******t 
LEACH RIlE CONSTANT (l/y, 2.2172E-04 
UNSATURATED PORE VELOCITY (m,,,) 2.9155E-01 
DECA" CONSTANT(S, (l/y) O.OOOOE+OO 
RETARDATION FACTOR(S, (SATURAIED, ,.9lOOE+02 
RETAROATIOY FACTOR WNSATURAWDI 4.3832E+02 
SOL"Bl,.lTY L,"lTED MASS (ix,) ,.9115E+15 
SOLUBILITY LlNlTED ACTIVITY (Ci) 0.0000E+00 
TRA"S,T 'l,HE 111 "NSAT ZONE ,'y<?ars) 1.5576Et04 
FRACTION DECAYED OURING "NM, TRANSPORT O.OOOOE+OO 

>)> EXPOSURE DATA FOR LlMlT,U; SOIL CONCENTRATlON 
***.***~*..~.***************L;,L-*******.*******.**..*** 
INTEGRATION TIME ,,'ei,rs, 30 
900" UElCHT (kg) 7.OOOE+Ol 
AVERAGING TIME (days, ,.095E+04 
WTER ,NTAKE RATE (L/d) Z.OOOE+OO 
EXPOSURE FREQUENCY (clays/year) 3.500E+02 
EXPOSURE D"RAT,ON (years) 3.000E+Ol 
RADlOL0CIC.U DOSE LlrI,T (remly, l.OOOE-06 
CARClNOGENlC RISK CRITERIA l.OOOE-07 
HAZARD QUOTIENT l.OOOE-01 

>>> RESULTS OF CALCULATlONS 
t.*t********".******l*******t)t*t* 
L,",T,NG GRWNDUATER CONCENTRATION (mg,L,: 
"AXIMUM GRWNDUATER [:ONCENTRA~IION (W/L,: 
AYERAGE SRWNDUATER CONCENTRA~IION (w/L): 
HAZARD g"OT,ENT FOR INPUT HAS'%: 
PEAK TIME (y,: 
LIMITING SOIL CONCENlRATlON hg,m**3,: 
L,",T,WG SOlL CONCENlRATlON h/kg): 
L,N,T,NG ,N"ENTORY Ihl SOIL <Ilug,: 
EYECUTIOH TIME (seconds) 

i+tttt**t 
7.30E-05 
5.22E-05 
5.21E-05 
7.14E-02 
,.564683E+04 
1.639Et03 
l.O93E+OO 
2.084Et07 
0 
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T,WE OF RUN 15:57:48.1 
DATE OF RUN O6,07,96 
,NP", FILE NAME: pbf22-c&par 
CUTPUT F,LE NAME: ,,bf22-co.o"t 

==========I==IIIIIII=========~~====================================i=EESE==== 
ACKYWLEDGEMENT OF GOVERNMENT SPONSORSHlP AND 

LINITATION OF LIABlLlT" 

This material resulted fran work developed under U.S. Department of 
Energy, Office of Envirorwnentil, Restoration and Waste Managevent, 
DOE Field Office, Idaho, Contract Number DE-&X07-761D01570. 
This rnateria, is subject to a limited government license: 
Copyright 1993, EGSC Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their employees, makes any warranty 
expressed or implied, or assuces any legal Liability or 
responsibiLity far the accuracy, cqleteness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use would not infringe on privately owned rights. Subroutines GOLDEN, 
QSINP, OGAUS, and TRPPZD are ICopyright CC> 1992, Numerica, Recipes 
Software. Reproduced by permission from the book, Numerical Recipes, 
Cambridge University Press. 

t**t*******.***t*tt~********..."""*"""*"."..,.~~**** 
l l 

I This output YEIS produced by the model: * 
l * 

* GUSCREEhI . 

* Version Control Cop‘f, Version 2.4a l 
. A semi-analytical model for the assessment * 
* of the groundwater patlway from the leaching * 
* of surficial arid buried contamination and * 
l release of contaminants from percolation ponds * 
l 02-28-9'5 * 
l Arth"r S. Rood * 
l Idaho National EngiIleering Laboratory * 
* E:GSG Idha Inc. * 
* Subsurface and Envirarrnenfal Madeline Unit * 
. PO 80X 1,525 t 
l ldaho Falls. I,,ai,o 83415 f 
*******tt..t**~****l****....~*******~**********~""~ 

>>> TlTLE OF PROJECT: 
PgF-22 Co-60 

SIMPSON RULE SOLUTlOIl 
JSTART = 6 
JRAX = 12 
EPS = 5.0000E-03 
MCOEL OPTlONS 
IWE: 
NFLAG: 1 (0,CONC "S TIME; (1)PEAY CONC AND LlH,T,NG SOIL CONC 
IIIOOEL:, (1) SURF OR BURLED SWRCE; (2,POND SOURCE; (3) TABULATED SWRCE FUNCTION 
IT"PE:O (0) "ERT AVG; (1) NON-"ER, AYG; (2) A"G FRO+ 0 TO ZD 
>>> INPUT DATA 

""WER OF RAOIOACTI",i PROGENY 
LE"GTH OF SOURCE PARALLEL TO GU FLOU (r", 
YlOTH OF SCUXE PERPENDICULAR TO GU FLOW ("0 
THlCKWESS OF SCMCE <:"I) 
PERCOLATION RATE (dwcy vel m,y) 
"OLUWETRlC MATER COWlENT IN SWRCE 
"OLUllETRlC VATER COUEIIT IW UNSATURATED ZONE 
BUM OENSlTI AT SWRCE (g/cm**3, 
SORPTION COEFFICIENT AT SWRCE (ml/g, 
BULK OEIISITI IN UNSA'I ZONE (g/cm*'3) 
"NSATUMTEO ZONE THICKNESS cm) 
SORPTION COEFF,C,ENT IN UNSPT LONE (mi/g) 

0 
6.51E+Ol 
6.51E+Ol 
3.00E+OO 
l.OOE-01 
3.43E-01 
3.43E-01 
l.SOE+OO 
6.00E+01 
,.50E+OO 
,.04E+O, 
6.00E+Ol 
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OPTIONAL LOSS RATE CONSTANT FOR SCARCE Cv”-I, O.OOE+OO 
INITIAL MASS OR ACTIVITY (mg or Ci) 4.29E-02 
MOLECULAR UEIGHT (glmole) 6.00E+ol 
soL”BlLlT” LlWlT (mg,L, 1 .OOE+06 
HALF-LIFE(S) OF CONTANlNANT A”D PROGENY (y, 5.27E+OO 
BULK DENS,,” OF AgUIFER (g/c”P’3, 1.90E+OO 
POROSIT” OF AOUIFER l.OOE-01 
SORPTlMl COEFFICIENT(S) 1” AOIIIFER W/g) 1 .OOE+Ol 
D,SPERSl”lT” x DIRECTION m, 9.00E+OO 
DISPERS,“ITY Y DIRECTIM 00 4.00E+OO 
O,SPERSl”,T” 2 DIRECTION (“0 4.00E-01 
PORE “ELlxlTY on/y, 5.70E+O2 
UELL SCREEN THICKNESS 00 1 .SoE+ol 
DISTANCE TO RECEPTOR ALONG X AXIS cm) 3.25E+Ol 
DISTANCE TO RECEPTOR ALONG I AXIS cm) O.OOE+OO 
DISTANCE TO RECEPTOR ALOYG 2 AXIS cm) O.OOE+OO 
RADIOL06lCAL CARCINOGENIC SLOPE FACTOR (l/Ci) 1.89E+Ol 
“NITS OF CONTA”lNANT Ci 

/ ,,, 
IWPUT DATA FlLE CREATED g”~-“/-(,~,,;i’_l~, t/ yr; 

IYPUT OAlA CHECKED BY: 

Ll”lTlNG SOIL CONCENTRATION ICALCULATION 
>>> INlTlAL ACT,“,,” CONVERTED TO MASS (“g) 3.79E-02 
>>> VALUES CALCULATED IN SWHCE SUGRWTINE 
t**t******t*tttt**tt*********,,**~******H**11~********* 
LEACH RUE CONSTANT (l/y) 3.6896E-04 
“MSATURATED PORE “ELC’ClTY tmly, 2.9155E-01 
DECAY CONSTANT(S) (l/y) ,.3153E-01 
RETAROATION FACTOR(S) ,SAT”RAIED) ?.9100E+O2 
RETAROATION FACTOR (“WSATURATED) 2.6339Et02 
SOL”8,LI’IY LINITED “ASS (mg, 1.1486Et15 
SoLU8ILI’IY LIMITED ACTIVITY (Ci) ,.2997E+15 
TRANSIT ‘TIME IN “NSAT ZONE (‘yesrs) 9.3595E+03 
FRACTION DECAYED DURING “NSA’f TRANSPORT l.OOOOE+OO 

>>> EXPOSURE DATA FOR LIMITING SO,L CONCENTRATION 
*t**ttt*~*t****““.“““****t**)l)**********.*..~********. 
INTEGRATlON TIME (years, 30 
800” YElCHT (kg, 7,OOOEtOl 
AVERAGING TIME (day?.) 2.556E+04 
UATER IW’IAIYE RATE (L/d) 2.000EtOO 
EXPOSURE FREOUENCI (clays/year) 3.500E+02 
EXPOSURE DURATlON (years) 3.000EtOl 
RAOIOLOGICAL DOSE LlNIlT (rem/v) 1 .OOOE-06 
CARClUOGENIC RISK CR,TER;A ‘- 1 .OOOE-07 
HAZARD PlJOTlENT 1 .OOOE-01 

>>> RESULTS OF CALCULATIOYS 
****tt**********************.t*******++*t*tt**lttttttt 
CARCINOGENIC RISK CALCULATION FOR RADlONUCLlDES 
“AX,!+!!4 GV COHCENTRATlON FOR IW 111: 1.97-231 Ci/L 
AVERAGE GV COHCENTRATION FOR MGR Ifl: 1.17-231 Ci/L RISK = 4.64-226 
MAXINUN CARClNOGENlC RISK: 4.64-226 
LInlTING PARENT GROUhIOUATER CONC. (Ci/L): 2.52E-13 
PEAK TIME ty,: 9.367800E+03 
LIMITING SOIL CONCENlRATlON (i:i/m**3): 7.278+212 
LIMITING SOIL CONCENIRATION (i:i/kg): 4.852+209 
LlWlTlnG INVENTORY IhI SOIL (Ci): 9.253+216 
Ll”lTlNG lN”ENTORY IhI SOlL (~9): 8.177+216 
SPECIFIC ACTIVITY ,Ci,g,: ,.132E+03 
NOTE: THE L,M,T,NG SOIL CONCEIlTRATlON OF 4.852+206 Ci/g 

EXCEEDS THE SPE:C,F,C ACllYlTY OF THE NUCLIDE. 
YARNING !!! THE L,H,t,NG SOIL MASS OF 8.177+216 mg 
EXCEEDS THE SOLUGILIIY LIHITEII SWRCE MASS OF 1.149E*15 mg 
EXECUTION TIME (seconds) 0 
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TIME OF RUN 15:57:58.5 
DATE OF R"Il 06/07/96 
IllPUT FILE &WE: pbf22-cr.par 
aJTP"T FILE YA"E: pbf22-cr.out 

ACYWOULEoCEMENT OF G”YERY”EYT SPOYSORSHIP AU0 
LIHITATION OF LIABILIT” 

This material resulted frcm uork developed under U.S. Departmnt of 
Energy, Office of Enviromental Restoration and waste Management, 
DOE Field Office, Idaho, Con'twact Ntier DE-AC07-761001570. 
This nsterial is subject to d Limited gaverment license: 
Copyright 1993, EG8.C Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neithelr the United States nor the United States 
Department of Energy, nor any of their employees, makes any warranty 
expressed or implied, or assuces any Legal Liability or 
responsibility for the accuracy, canpleteness, or usefulness of my 
information, apparatw, product or process disclosed, or represents that 
its use would not infringe an privately ouned rights. Subroutines GOLDEN, 
WIMP, WA"S, end TRAP20 are Copyright CC) IPPZ, Numerical Recipes 
Software. Reproduced by pemission frm the book, Numerical Recipes, 
Canbridge University Press. 
________~___------_-~-------~~--------------------------------------------- ____________________~~~~~~~~~~~~~~~~~~~______----_--_-__--______________--_ 

**~*~~~*~~....f."*",~.**.~~,,,~*~.***,************** 
l * 

l This output was prodwed by the model: * 
* f 
* GUSCREEl, * 
* Version Cmtrol Copy, Version 2.4~3 l 
l A sem-analytical model for the assessment * 
* of the grounduater pathuay from the leaching * 
l of surficial and buried contamination and l 

l release of contminants fl-on percolation ponds * 
l 02.28.‘31; l 

* Arthur S. Rood I 
l Idaho Natimal Engineering Laboratory l 
l EGBG Idaho Inc. II 
l Subsurface amI Enviramental Modeling "nit l 
l PO BOX 1625 * 

* Idaho Falls, Idaho 83415 l 

****t*t*****t*t**..*..*.~*.~“,,**~”~.*.*************** 

>a> TlTLE OF PROJECT: 
PBF-22 Cr.111 

SlnPSOn RVLE SOL”TlON 
JSTART = 6 
.lnrx = 12 
EPS = 5.0000E-03 
MOOEL OPrlONS 
IMME: 6 
YFLAG: 1 (0)CONC "S TIME; CIWEAY cowc AN0 LIHlTlNG SOIL COWC 
,"mEL:l (1) SURF OR BURIED SoJRCE: (2)PONO SWRCE: (3) TABULATED SOURCE FUNCTION 

NUMBER OF RAOlOACTlYE PROGEN" 
LEHGTH OF SOURCE PARULEL TO IGU FLOU (Ill) 
WOTH OF SOURCE PERPENDICULAR TO tu FLOU (In) 
T",CYNESS OF SOURCE (Ill) 
PERCOLATlON RATE (darcy vel ~n.ryI 
"OLUMETRlC WATER CONTENT IU *ouRCE 
"OL"ME,RIC LATER COIllENT I" lUNSAT"RATED ZONE 
B"LK DEWSIT" AT SWRc:E (g/clm**3) 
S0UPTlON COEFFlClENT AiT SWRClI (ml/g) 
BULK DEIISIT" IN "NSAT ZONE ~g.lcm"3) 
"WSAT"RATE0 ZONE THlCKNESS C,rn) 
SORPTlON COEFFICIENT IN "NSAT ZONE (ml/g, 

0 
6.51E+Ol 
6.51E+ol 
3.00E+oo 
,.OOE-01 
3.43E-01 
3.L3E-01 
,.50E+oo 
7.00E+ol 
1.50E+oo 
1.04E+Ol 
7.00E+Ol 
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SORPTlMl CMFFICIEWT(S) IN AOUlFER (ml/g) 1.20E+OO 
OlSPERSlVlTY X OlRECTlON 010 9.00E+00 
OlSPERSl"lTl I01RECT10W tm 4.00E+oo 
OISPERSIVITY 2 OlRECTlOW ("0 4.00E-01 

L,M,,,NG SOlL CONCENTRATlOM lC,\LC”LATIOII 
>>) YILUES CALCULATED IN SWRCE SUBRWTINE 
*t**tt*t*ttttt*******..~*.*~.,,*"*""*"***~*********~**~ 
LEACH RUE COWSTANT (I/") 3.1643E-04 
"IISATWUTEO PORE YELCICITY <m/y) 2.9155E-01 
DECAY CONSTP.NT(S) (l/y) O.OOOOE+OO 
RETAROATlON FACTOR(S) ~SATURAIEO~ 2.3800EtOl 
RE,AROAT,OW FACTOR WLISATURAILO~ 3.0712Et02 
SOL”BlLl’l” LlMlTEO MASS @I) ,.3393E+l5 
SOLUBlLl'lY LlMlTEO ACTIVITY (Ci) O.OOOOE+OO 
TRANSIT 'TIME I" "NSAT ZONE W?ars) l.O914E+04 
FRACTlOW DECAYED OURIWC "NSAT TRANSPORT O.OOOOE+OO 
________._______ ______~_______,_..__,_______ _ _____________ _ 
>>> EXPOSURE DATA FOR LIYITINB SOIL CONCENTRATION 
*********t*.ttt..*t*~II**~**~.,I*******~************t*** 
,Y,EGRATlOY TIME (yea,rsI 30 
8coY UElCHT (kg) 7,00OE+Ol 
AVERAGING TlHE (days) l.O95E+04 
,,A,ER IHAKE RATE (L/d) 2.000E+OO 
EXPOSURE FREWENC" (clays/year) 3.500E+02 
EXPOSURE CWRATlON (years.1 3,00OE+Ol 
RA0,0L0G,CAL DOSE LIPlIT (mm,',) ,.OOOE-06 
CARCINOGENlC RlSK CRlTERl.4 ,.OOOE-07 
HAZARD WOTlENT 1 .OOOE-01 
____________________^________~____-_~__~__________--_-- 

L,",T,WG GRWNOUATER CONCEWTRATlON (mg,L): 3.65Etoo 
"AX,W" GRWNOUATER KWENTRNION 0ng,L): 1.42E-02 
AIVERAGE GRWIlOUATER COYCENTR~IION Ung,L): ,.33E-02 
HAZARD g"OTIE"T FOR ,NPUT MASS: 3.63E-04 
PEAK TIME (y): ,.092407E+04 
LlMlTlYt SOIL CONCENlRATlON (mg/m*'3): 6.067E+07 
Ll"lTl"t SOIL CONCENlRATlON (mw/kg): 4.045E+04 
Ll"lTlYG lN"ENTOR" IhI SOIL (rn!g): 7.714Etll 
EXECUTION TIME (seconds) 1 
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Mrw FlLE Fca PBF22 cs-137 

TIME OF RUN 15:56:20.1 
DATE OF RUN 06/07/96 
lWWT FlLE W.&ME: pbf22-cs.par 
OUTWT FILE WA"E: pbf22-cs.o"t 

========_===ilil=llr=========:~============================================== 
ACKIIWLEOGEYEYT OF GWERWWEWT SPCNSORSHlP AND 

LIWITATIOY OF LIABILIT" 

This material resulted frwn work developed under U.S. Oepartrnent of 
Energy, Office of EnvironentaL Restoration and Waste Management. 
DOE Field Office, Idaho, Contract lludxr DE-AC07-761001570. 
This material is subject to d Limited gover-nt License: 
Copyright 1993, EC&G Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their employees, makes any warranty 
expressed or implied, or assunes any legal Liability or 
responsibility for the accuracy. conpleteness, or usefulness of any 
information, apparatu~s, product or process disclosed, or represents that 
its use would not infringe on privately owned rights. subroutines GOLOEN, 
(ISIMP, gGA"S. and TRAPZD are Copyright CC) 1992, Nmwicel Recipes 
Software. Reproduced1 by permission from the book, Numerical Recipes, 
Cambridge University Press. 

*t*****r)tt*ttt***t**...*~."~.,,..~******************* 
* * 
l This output YBS produced by the model: l 
* l 

* CUSCREEU f 
. Version Cor~trol Copy, Version 2.4a * 
* A semi-analytical model for the assessment * 
l of the gro~ndua~ter pathway from the leaching * 
* of surficiel ard buried contamination and * 
* release of contanlinants fIram percolation ponds * 
. 02.28.Y!i * 
l Arthw S. Rood f 
l Idaho National Engineering Laboratory * 
l EC&t Idaho Inc. t 
l Subsurface B~KI Enviromwntal Modeling "nit l 
* PO Box 11525 t 
l ldaho Falls, Idaho 83415 l 

***tt**************II****t*tt~,ttttt**+*tl***+******* 

>>> TITLE OF PROJECT: 

PBF-22 cs-137 
___________________-__________I_________------------------- 
SIRPSON RULE SOL"TlOkl 
JSTART = 6 
JWAIX = 12 
EPS = S.OOOOE-03 
WCOEL OPTIONS 
,"WE: 2 
YFLAG: 1 (0)CONC "S TIME; (IWEAI: COW A,,0 LlMlTlWG SOIL COW 
,,,COEL:l (I) SURF OR g"R,EO SXIRCE; (2)PONO SWRCE; (31 TABULATED SWRCE FUNCTION 
I,YPE:O (0) "ERT AK; (1) NON-YERT AK; (2) AK FROn 0 TO ZD 
a>> ,NP"T DATA 
*******t**r*r*..**.*~******Ltt**t**.**~*~.~***~*********"""" 
W""gER OF RAOlDACTlYE PROGENY 
LEWGT" OF SWRCE PARELLEL TO 'SU FLOW ("0 
YlOTH OF SWRCE PERPENOlC"LAR TO GU FLOU ("0 
THICKWESS OF SWRCE ("0 
PERCOLATION RATE (dsrcy vel m,y) 
"OL""ETRlC WATER CONTENT IN SNWRCE 
"OL"METR,C MATER CONTENT IW "HSATURATED ZONE 
BULK DENSITY AT SWRCE (g/cm**3) 
SORPTlON COEFFlClEnT AT SWRCE (ml/s) 

0 
6.5lE+Ol 
6,51E+Ol 
3.00E+OO 
l.OOE-01 
3.43E-01 
3.43E-01 
,.50E+OO 
2.80E+02 
,.50E+OO 
l.O4E+Ol 
2.80E+02 
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (~*-I) O.OOE+OO 
INlTIAL NASS OR ACTIVITY (mg or Ci) Z.lZE-01 
MOLECULAR UElGnT (g/mole) ,.37E+02 
80L"B,L,T" LlNlT (mg/L) 1 .OOE106 
HALF-LIFE(S) OF CONTAIIIYAWT A"0 PROGEWY (y) 3.03E+Ol 
BULK DENSITY OF &IP"IFER (g/cm*'3) ,.9OE+OO 
POROSITY OF APUIFER l.OOE-01 
SMlPTlON COEFFICIENT(S) 111 AQLIIFER (mL/g) 5.00E+02 
OISPERSIVIT" X OIRECTIO" ("0 P.OOE+OO 
O,SPERS,",TY Y OlRECTlMl 00 4.00E+OO 
OISPERSIVITY 2 OlRECTlO" cm) 4.00E-01 
PWE "ELOClTY 0n,y) 5.70E+02 
YELL SCREE" THlCKIlESS (rn) l.SOE+Ol 
DISTANCE TO RECEPTOR ALONG X MIS Cm) 3.25E+Ol 
DISTANCE TO RECEPTOR ALONG Y AXIS Cm) O.OOE+OO 
OlSTAYCE TO RECEPTOR ALONG 2 MIS (ml O.OOE+OO 
RAOIOLMilCAL ClRClWOGENlC SLOPE FACTOR (l/Ci) 3.16E+Ol 
""ITS OF C0"TA","A"T Ci 

LEACH RATE CONSTANT (l/y) 7.9300E-05 
UNSATURATED PORE "ELCIC~TY Un,!,) 2.9155E-01 
OECA" CONSTANT(S) (l/y) 2.2876E-02 
RETARDATION FACTOR(S) ~SATURA~IEO~ 9.5010E+03 
RETARDATlON FACTOR ~"NSATURAWO~ ,.2255E+03 
SOLUBILITY Ll"lTEO MASS 0"s) 5.3443E+15 
SOLUBlLITY LIMITED KTIYITI (Ci) 4.6063E+l4 
TRANSIT Tl"E IN "WIT ZONE W?ars) 4.3548E+04 
FRACTlO" DECAYED OURlNG "NSAl TRANSPORT ,.0000E+00 

>>a EXPOSURE DATA FOR LI"lTIWO SOIL CONCENTRATION 
t**.***********tt*t*.***,***~,,,~~****"**"*"*""*""*".""* 
IWTECRATIOY Tl"E (,'easrsI 30 
BCOY "ElC"T (kg) 7.000E+Ol 
NERAGIYC TIME (days) 2.556E+04 
MATER ,"T#.KE RATE (L/d) Z.OOOE+OO 
EXPOSURE FREWENCY (dayslyear) 3.500E+02 
EXPOSURE DURATlOH (years) 3.000E+Ol 
RADIOLOGICAL DOSE LlVIlT (reml',) l.OOOE-06 
CARClWOtEWlC RISK CRITERIA l.OOOE-07 
HAZARD PUOTlEW 1 .OOOE-01 

CARClYOCEWlC RISK CllCULATlON FOR RAOlOUUCLlOES 
nAx,n"w GU CO"cE"TRAIIO" FOR IWR #l: 1.91-232 CilL 
AVERAGE GU COYCEYTRAIION FOR IWR #l: 1.87-232 Ci/L RISK = 1.24-226 
MAXIM"" ClRClNOGENlC RISK: 1.24-226 
LlwlTlwo PARENT GRWLIOUATER COWC. (CIA): ,.5lE-13 
PEAK Tl"E (y): 4,359484E+04 
LlnlTlNG SOIL CONCENlRATlOH Ki/m**3): 1.341+214 
LlnlTlWG SOIL CONCENlRATlOW Kilkg): 8.939+210 
LlwlTlwc lNVENTORY Ihl SOIL (Ci): 1.705+218 
LlNlTlNC I”“ENTOR” Ihl SOlL (mm3): 1.978+219 
SPEClFlC ACTIVITY (Cilg): -. 8.619E+ol 
NOTE: THE LlHlTlNG SOIL COHCEIUTR&TION OF 8.939+207 Cilg 

EXCEEDS THE SPECIFIC ACllVlTY OF THE NUCLIDE. 
"AR","0 !!! THE LlMlllNt SOIL MASS OF 1.978+219 mg 
EXCEEDS THE SOLUglLll~" LIMITEI, SWRCE "ASS OF 5.344E+l5 "W 
EXECUTION TIME (seconds) 0 
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MFW FILE Fat PBF22 Hg 

TIME OF R"" 15:58:28.4 
DATE OF R"" 06/07/96 
INPUT FILE "ME: pbf22-hg.psr 
CUTPUT FILE NAME: pbf22-hg.out 

This material resulted from work developed under U.S. Departrent of 
Energy, Office of Environmental Restoration and Uaste "anag-nt, 
DOE Field Office, Idaho, Contract Number DE-AC07-761D01570. 
This materiel is subject to a Limited government license: 
Copyright 1993, EGG Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neithelr the United States nor the United States 
Department of Energy, nor an'q of their employees, makes any warranty 
expressed or implied, or assunes any legal Liability or 
respcnsibitity for the accuracy, completeness, or usefulness of any 
infornetion, apparatus, product or process disclosed, or represents that 
its use would not infringe an privately owned rights. Subroutines GOLDELI. 
QSlMP, gCAUS, and TRAPZD are Copyright (Cl 1992, Numerical Recipes 
Software. Reproduce01 by perlnission from the book, Numerical Recipes, 
C&ridge University Press. 

****ttt*****t~**~*****"*"~~,.,*"~"""""""~"""""....*. 
* t 
l This outpt YBS produced by the model: * 
* * 
* GUSCREIi" + 
* Version Cmtrol Copy, Version 2.4a * 
* A semi-analytical model far the assessment l 
I of the groundwter pathway frcm the Leaching * 
t of surficial ard buried contamination and l 

* release of contanlinants f~-am percolation ponds * 
l 02.28.'?!i . 
l Arthur S. Rood f 
. Idaho Naticsnal Engineering Laboratory * 
l EGBt Idaho Inc. * 
* Subsurface ana Enviro~wental "odelins Unit * 
l PO 80x 1625 * 
* Idaho Falls, Idaho 83415 f 
t**ttl~I***********~****..t*~Ht.+++*+ttttt****t**** 

>>> T,,LE OF PROJECT: 
PBF-22 Hg 

0 
6.5iE+Ol 
6.51E+01 
3.00E+OO 
l.OOE-01 
3.43E-01 
3.43E-01 
1.50EtOO 
l.OOE+OZ 
1,50E+OO 
l.O4E+Ol 
,.OOE+OZ 
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I) O.OOE+OO 
Z.,OE+06 
Z.OlE+OZ 
,.ooE+06 
?.OOE+38 
l.POE+OO 
l.OOE-01 
l.OOE+02 
9.00E+OO 
4.00E+OO 
4.00s.01 

PORE “ELoclT” (In/Y) 5.70E+02 
UELL SCREEN THlCYNESS 00 ,.50E+01 
OlSTlNCE TO RECEPTOR ALONG X AXIS ml 3.25E+Ol 
OISTIINCE TO RECEPTW ALONG Y AXIS cm) O.OOE+OO 
OlSTlYCE TO RECEPTOR ALONG 2 AXIS cm) O.OOE+OO 
"MI-CARCINOGENIC REFERENCE OO!iE RfO U"g,kg,dI 3.00E-04 
""ITS OF CO"TA"l"A"T ._\ w 

,"P"T O*'lA FILE CREATED 

,"P"T DATA CHECKED BY: 

Ll"lTl"G SOIL CONCENTRATlO" ICI\LC"LI\TION 
>>> YALUES CALCULATED I" SWRCE SUgRWTlNE 
*t*tt**tttttttt**t*ttl********,,*************,**,,*.**** 
LEAC" RATE CONSTANT (l/y) 2.2172E-04 
""SATURATED PORE "ELO'ClTY (ml:,) 2.9155E-01 
DECAY CONSTANT(S) (l/y) O.OOOOE+OO 
RETARDATION FACTOR(S) (SATURATED) ,.90lOE+03 
RETARDATION FACTOR (""SATURA'IED~ 4.3832Et02 
SOLUBILI'IY Ll"lTED "ASS (mg) ,.9115E+l5 
SOLUBlLl'lY LIMITED ACTIVlTl (Ci) 0,0000E+00 
TRANSIT 'Tl"E I" ""SAT ZONE tyaars) 1.5576Et04 
FRACTION DECAIEO OURlNt ""SA'l TRANSPORT O.OOOOE+OO 
--------._------_----_-------,-..--,_---__--_--_------ I--- 
>>> EXPOSURE DATA FOR LIHITIWI; SOIL CONCENTRATlON 
****t***t*t**t+*,*,**t*****.~.,,..**.*.t**.************* 
l"TEtRATlON TIME (years) 30 
BOO" UElGHT (kg) 7.000E+Ol 
A"ER.4CIWG TI"E (days) ,.095E+04 
MATER l"TAKE RATE (L/d) 2.000EtOO 
EXPOSURE FREWENC" (days/year1 3.500E+02 
EXPOSURE 0"RATlON (years) 3.000EtOl 
RAO,OLOGlCAL DOSE LII,IT (rem,:,) l.OOOE-06 
CARC,YOCE",C RlSK CRITERIA l.OOOE-07 
HAZARD WOTIENT 1 .OOOE-01 

>>) RESULTS OF CALCULATIONS 
*.~~....~"~**********L****t**lrlt*******.*~...~*~~..~.~. 
LlMlTlYt GRWWD'JATER CONCEIITPATION (w/L): l.lOE-03 
"AX,""" CRWNDUATER C:O"CENTRA'IIOH (mg,L): 6.78E-06 
AVERAGE GROUNDUATER CONCENTRA'IION (mg,L): 6.78E-06 
HAZARD P!,OT,E"f FOR INPUT "AS!:: 6.19E-04 
PEAK TIME (y): ,.605193E+04 
LlMlTlWG SOIL CONCENTRPlTLOY (mg/m*'3): 2.664E+04 
LlNlTlNG SOIL CONCENTRATION (mg/kg): ,.776E+Ol 
LlNlTING lN"ENTOR" fhl SOIL (Inn): 3.387E+08 
EXECUTION TIME (seconds) 0 
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MPUI FILE Fal PBF22 Pll-239 

TINE OF RUN 16:00:38.7 
DATE OF RUN 06/07/96 
,NP", FlLE NAM: pbf22-papar 
OUTPUT FILE "ANE: pbf22-paout 

________--__-_---_-_-~~~~--~~~--~-~--~~___--_--___-_________________________ ____________________~-------~~~-~-~-~~-~~-~~~~~~---..~.....................- 
AcKWouLEoGEHENT OF IGOYERNNENT BPONSORSHlP ANO 

LIHITATION OF LIABILIT” 

This material resulted fran work developed under U.S. Oepsrtment of 
Energy, Office of EnvironnentaI Restoration and Ua*te Management, 
DOE Field Office, Idaho, Contract Nuker OE-AC07-761001570. 
This material is subject to a limited governrent License: 
Copyright 1993, Et&t Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Oepartrnent of Energy, nor any of their employees, makes any war~anfy 
expressed or irrplied, or assunes any legal liability or 
responsibility for the accuracy. completeness. or usefulness of any 
information, apparat~ts, product or process disclosed, or represents that 
its use would not infringe on privately owed rights. Subroutines GOLDEN, 
PSlMP. PCAUS, aml TRAPZD are ICopyright (Cl 1992. Nwerical Recipes 
Software. ReproducecI by permission from the boot, Numerical Recipes, 
Carbridge University Press. 
____________________-~-~~~--~~----------.---------------------------------- 

l t**t**t********t.tttttttttlilttlltttttt* 

l l 

l This output uas produced by the model: * 
l * 

l GUSCREEN t 

* Version Cmtml Copy, Version 2.4~3 l 
* A sem-analytical made, far the assessment * 
I of the growdus,ter pathway fratn the Leaching * 
I of surficial ard buried contamination and * 
* release of contanlinants ft-cm percolation ponds l 
* 02.28.'31, * 
l Arthur S. Rood * 
l Idaho Naticsnal Engineering Laboratory * 
l EGG Idaho Inc. * 
l Subsurface anal Envirorvwntal Modeling Unit * 
l PO Box 1625 * 
l ldaho Falls, Idaho 83415 * 
tt**tt*********.*"""*******.ll~******tt*t***t.**tttt 

)>) ,,TLE OF PROJECT: 
PBF-22 R-239 
_____________------__.------___I_--------------------------- 
SIWSON RULE SOLUTIOLI 
JSTART = 6 
MAX = 12 
EPS = 5.0000E-03 
NMEL OPTIONS 

<FLAG: 1 (0)CONC "S TIME; (1)PEAK CONC AND LlHlTlNG SOlL CONC 
INMEL:, (1) SVRF OR BURIED SIXIRCE; (2)POND SWRCE; (31 TABULATED SWRCE FUNCTION 

NUMBER OF RAOIOACTIVF PROGEN" 3 
LEWCTH OF SWRCE PARALLEL TO ICY FLOW ("1) 6.5lEtOl 
“lo,” OF SOURCE PERPE:NOlC”LAR TO G!d FLOV (MI) 6.51EtOl 
THICKNESS OF SWRCE (I") 3.00E+oo 
PERCOLATION RATE (darcy "et ml,') ,.OOE-01 
"OLLMETRIC NATER CONTENT IN SOURCE 3.43E-01 
"OL"NETR,C NATE,, CONTENT IN "INSATURATED ZONE 3.43E-01 
BULK DENSITY AT SWRCE tWcm"'3) 1 .soE+oo 
SORPTION COEFFICIENT AT SWRCIE (ml/g) 5.50E+02 
BULK DENSITY IN UNSAI ZONE (g/cm**3) ,.50E+OO 
UNSATURATED ZONE THICKNESS ("0 l.O&E+Ol 
SORPTlON COEFFICIENT IN UNSAT ZONE (ml/g) 5.50E+02 
OPTIONAL LOSS RATE CONSTANT FNJR SWRCE (Y**-1) O.OOE+OO 
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NOLECULAR YEIGHT (gInclef - 
SOLUBILIT” L,“IT ,mg,L) 
HALF-LIFE(S) OF COWTANINAIIT AN0 PROGEN” (y) 
BULK DENSITY OF AIPUIFER (g/cm**3) 
PONOSIT” OF APUIFER 
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 
O,gPERS,“,TY X O,RECT,ON (“0 
O,gPERS,“lT” I OlRECTlON (“0 
O,SPERS,“,TY 2 DIRECTION (“0 
PDRE “ELOC,T” ,m,yI 
NELL SCREEN THlCKNESS (“11 

3.8lE-04 
2.39E+02 
1 .OOE+06 
2.4lE+O4 7.04E+O8 3.73E+04 2.18E+Ol 
,.90E+OO 
1 .OOE-01 
Z.ZOE+Ol O.OOE+OO O.OOE+OO O.OOE+OO 
P.OOE+OO 
4.00E+oo 
4.00E-01 
5.70E+02 
,.50E+Ol 

DISTANCE TO RECEPTOR ALONG X AXIS (Ill) 3.25E+Ol 
DISTANCE TO RECEPTOR ALONG ‘I AXIS Cm) O.OOE+OO 
OlSTANCE TO RECEPTOR ALONG 2 AXIS cm) O.OOE+OO 
RAOIOLOCICAL CARCINOGENIC SLoPE FACTOR (I/Ci) 3.16E+02 4.52E+Ol 1.49E+02 3.52E+02 
“NITS OF CONTANINANT 

INPUT DNA CHECKED BY: 

L,“,TlNG SOIL CONCENTRATION ICALCULATION 
>>> INITIAL ACTlVITY CONVERTEII TO MASS (mg) 6.14EtOO 
a>> VALUES CALCULATED 111 SWHCE SUBRWTlNE 
*.t***********tt*tt*~*****~.~***,.***.***”***””****“*. 
LEACH RATE CONSTANT (l/y) 4.0387E-05 
UNSATURAIEO PORE “ELO’CITY ,m.l:,) 2.9155E-01 
OECA” CONSTANT,S> ,I,,‘) 2.876lE-05 9.8458E-10 1.8583E-05 3.1796E-02 
RETARDATION FACTOR,SI ,SAT”RATED) 4.1900E+02 l.OOOOE+OO l.OOOOE+OO l.OOOOE+OO 
RETAROATION FACTOR ,UNSAT”RA’i,iD) 2.4062E+03 
SOLWlLlTY L,M,TEO “AS ,mg) l.O493E+l6 
soLuBlLlTY LlMlTEO ACTIVITY ,I:i) 6.5183E+ll 
TRANSIT TIME IN “NSAT ZONE Wars, 8.5506E+04 
FRACTION DECAYED DURING “NSA’l TRAKPORT 9.1450E-01 
________,____________________,_..__,____-_^______-_-__ _-__ 
>>> EXPOSURE DATA FOR LlWlTINl; SOIL CONCENTRATlON 
**t*tt**tttt~********“““““~~~.~.~**.~~.~*~.~************ 
lNTEGRAT,ON TIME (years) 30 
BMY UElGHT (kg) 7.000E+01 
AVERAGING T,HE (days) 2.556Et04 
WATER IN’IAYE RATE (L/d) 2.000E+00 
EXPOSURE FREWENCY ,cia,‘s,year) 3.500E+02 
EXPOSURE WRATlON (years) 3.000E+01 
RADIOLOGICAL DOSE LlPIlT (reml,) 1 .OOOE-“6 
CARCINOGENIC RISK CRlTERlA l.OOOE-07 
HAZARD g”OTIENT 1 .OOOE-0, 

>>> RESULTS OF CALCULATIONS 
**tttttt*t****ttt*t*,~**t*t~.Il**~t*.”*****r**~.******* 
CARCIYOGENIC RISK CALCULATIOW FOR RAOlONUCLIDES 
OECAI-INGROUT” FACTORS: 8,5,0OE-02 3.131BE-05 ,.9863E-05 1.9857E-05 
“OTE: PROGEN” CONCENlRATlONS iARE REPORTED AT THE TfHE OF THE MAXI”“” PARENT CONCENTRATION 
NAXINUN GU CONCENTRATION FOR IHBR #I: 2.09E-17 Ci/L 
AVERAGE CU CONtENTRAllON FOR IlBR #l: 2.09E-17 Ci/L RISK = 1.39E-10 
NAXINUN GY CONCENTRATION FOR llBR #2: 3.22E-18 Ci/L 
AVERAGE GU CONCENTRATION FOR IMBR 12: 3.22E-18 Ci/L RISK = 3.06E-12 
NAXINUN GU CONCENTRATION FOR IllBR 113: 2.04E-18 Ci/L 
AVERAGE G,, CONCENTRAl ION FOR IllBR #3: 2.04E-18 Ci/L RISK = 6.40E-12 
NAAXINUN GN CONCENTRAllON FOR llBR #4: 2.04E-18 Ci/L 
AVERAGE GV CONCENTRAllON FOR lYBR lf4: 2.04E-18 CilL RISK = 1.51E-11 
NAYINW CARClNOCENlC RISK: 1.63E-10 
L,,,,T,NG PARENT GRWLIOUATER WNC. (Gilt): ,.28E-14 
PEA< T,HE (~1: 8.566805E+04 
L,M,T,NG SO,L CONCENTRATION (Cilm**3): 1.837E-05 
L,n,T,NG SOIL CONCENTRATlON (Cilkg): 1.225E-08 
L,“,T,NG ,N”ENTOR” 1Y SOIL ,CiI: 2.336E-01 
LlM,T,Nt INVENTORY II SO,L ,mgI: 3.760E+03 
SPEClFlC ACTl”,TY ,Ci,g): 6.212E-02 
EXECUTION TIME (seconds) 2 
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MPUT FILE FOR PBFZZ sr-90 

THE OF RUY 15:57:37.3 
DATE OF RUY 06/07/96 
*win FILE LIME: pbf22-sr.par 
aJTP"T FILE &WE: pbf22-sr.out 

============i====iil========:~~:============================================== 
AICKYWLEDGEWE"T OF GO"ERYHEYT SPONSORSHIP ND 

LIMITATIOII OF LIABILITY 

This material resulted fran work developed under U.S. Department of 
Energy, Office of EnvironrentaI Restoration and Ya*te Management. 
DOE Field Office, Idaho, Contract Wwixr DE-AC07-761001570. 
This material is subject to a limited goverrnent license: 
Copyright 1993, EGBG Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Department of Energy, nor any of their qloyees, makes any uawanty 
expressed or irrplied. or assunes any legal liability or 
responsibility for the accuracy, carpleteness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that 
its use uauld not infringe on privately awed rights. Subroutines GOLDEN, 
QSIMP. PGAUS. and TRAPZO are Copyright (Cl 1992, Wunerical Recipes 
Softuare. Reproduced by permission frw the book, Numerical Recipes, 
Cambridge University Press. 

ttt****t***ttt*ttt********)***"*.******.~.~~.. 
* f 
l This output was prodwed by the nodcl: * 
l * 

t WSCREEU * 

* Version Co~~trol Copy, Version 2.4a l 
* A semi-analytical model for the assessment l 
l of the grounduster pathmy from the leaching * 
* of surficial ard buried contamination and l 

* release of contaminants ft-an percolation ponds * 
t 02.2*+5 l 

* Arthur S. Rood l 

l Idaho National Engineering Laboratory * 
l EG8G Idano Inc. * 
l Subsurface ark Environmental Modeling Unit * 
t P" ROX 1,175 * 
* ldaho Falls, Idaho 83415 * 
********,*****************tt;lttltltt+*l********** 

0 
6.51EtOl 
6.51EtOl 
3.00E+oo 
,.OOE-01 
3.43E-01 
3.43E-01 
1.50E+OO 
1.50EtOl 
,.50E+oo 
l.O4E+Ol 
,.50E+01 
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PORE "ELOClTY (m/y) 
YELL SCREE" THICKNESS (I") 
DlSTAWCE TO RECEPTOR ALOLlS Y AYlS (In, 
OISTAWCE TO RECEPTW ALO"G 'I MIS (In, 

1) O.OOE+OO 
l.O3E-01 
P.OOE+Ol 
l.OOE+06 
Z.PlE+Ol 
1.90E+OO 
l.OOE-01 
2.40E+Ol 
9,00E+OO 
‘.OOE+OO 
4.00E-01 
5.70E+02 
,.50E+O, 
3.25E+Ol 
O.OOE+OO 
O.OOE+OO 

RAOlOLOOlCAL CARCIWOGEWIC SLWE FACTOR (l/Ci) 5.59E*Ol 
"",,S OF CD"TA"I"A"T 

l"P"T DATA FILE CREATED BY: 

l"P"T DATA CHECKED g": 

LEACH RATE CONSTAll* (l/y) ,.4592E-03 
UYSATURATEO PORE "ELO'ClT" (in,!,) 2.9155E-01 
DECAY CONSTA"T(S~ (l/Y) 2.3819E-02 
RETAROATIO" FACTOR(S) (SATURAIED) 4.5700E+02 
RETAROATIO" FACTOR (""SATURA'IED) 6.6598E+Ol 
SDLWlLlT" Ll"lTE0 "ASS (~1 2.9043E+l‘ 
SDLUBILITY LIMITED ACTIVITY (Ci) 3.9676E+13 
TRANSlT T,"E 1" ""S&T ZONE (yt'ars) 2.3665E+03 
FRACTION DECAIED DURIWO ""SK, TRANSPORT ,.OOOOE+OO 

>>> EXPOSURE DATA FOR LIYITIN,; SOIL COWCElTRATIO" 
***********t***.*~*.*""**"~"~"~,*""*""****.*"**",."****. 
,"TEGRlTlO" TIME OJears) 30 
BODY UElCHT (kg, 7.000E+Ol 
NERAGIWC TlHE (days) 2.556Et04 
"ATER IYTAKE RATE (L/d) 2,OOOEtOO 
EXPOSURE FREQUEWCY Wayslyear) 3.500E+02 
EXPOSURE OURATIO" (years) 3.000E+Ol 
RAOIOLDGICAL DOSE Ll"I,T tremlv) 1 .OOOE-06 
CARCIYOGENIC RISK CRlTERiA '. l.OOOE-07 
HAZARD WOTlEWT l.OOOE-01 

CllRClWOtEWlC RISK CALCULATIO" FOR RADlOWUCLlDES 
"AX,""" tV CONCENTRAllO" FOR MS" 111: 1.93E-37 Ci/L 
AVERAGE GV CO"CE"TRAllO" FOR NgR 111: 1.&E-37 Ci/L RISK = 2.16E-31 
"AIxlW" CARCl"OCE"lC RISK: 2.16E-31 
LIMITING PARENT CRWhIOUATER CONC. (Gilt): 8.52E-14 
PEIL: TlHE 0,): 2.401493E+03 
LlMlTlNt SOIL COUCENlRATlO" Kilm"3): 3.74LE+18 
LlMlTlYt SOIL COWCENIRATIO" (i:i/kg): 2.496E+l5 
LlNlTlYG 1"YE"TORY IhI SOIL (Ci): 4.76lEt22 
LlWlTlYt INVENTORY IhI SOIL (rn!g): 3.485Et23 
SPEClFlt ACTIVITY (Ci/g): ,.366E+02 
"NE: THE L,H,Tl"G SOIL CONCEIlTRATlO" OF 2.496E+12 Ci/g 

EXCEEDS THE SFTCIFIC AC'FlYlT" OF THE ""GLIDE. 
YARN,"0 !!! THE Ll"Ill"G SOIL "ASS OF 3.485E+23 w 
EXCEEDS THE SOLUBILII" Ll"lTEII SWRCE "ASS OF 2.904E+l4 mg 
EXECUTION Tl"E tseconds) 0 
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MmJl FILE FOR mm? u-234 

Tlly OF RUN 10:34:18.6 
DATE OF RUN W/10/% 
lYPuT FILE ww: pbf22-J.pw 
ou,w, FILE "AWE: pbf22-lA.out 

5==5135===El==1115========================================================== 
ACK”a4LEOCE”E”T OF MVERWnENT Sm”SDRS”,P AND 

LI”IT*TIo” OF LIA8,LIT” 

This material resulted fran work developed under U.S. Department of 
Energy, Office of Envirorwntal Restoration and Yaste "anagrmnt, 
DOE Field Office, Idaho, Contract W&r DE-AC07-761001570. 
This material is subject to a limited gover-nt license: 
Copyright 1993, EC&G Idaho Inc.. Idaho "ational Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Oeprtmt of Energy, nor any of their employees, makes any uarranty 
expressed or inplied, or assunes any legal liability or 
rcqxiwibility for the accuracy, cnpleteness, or usefulness of any 
infomtion, awwtus, product or process disclosed, or represents that 
its use would not infringe on privately omed rights. Subrwtines GOLDEN, 
WINP, WWS, end TRAP20 are Copyright (Cl 1992, Wunerical Recipes 
Software. Reproduced bv Dermission frca the book. Nunerice, Recites. 1~ . 
Cabridge University Press. 
=~=======E======EI========================================================= 

t*.*..*.*****************t*************te********** 
t l 

* This cutplt YBS produced by the mode,: * 
. * 
. CYSCREE" * 
l Version Ccnrro, Copy. Version 2.4a * 
l A semi-analytical node1 for the ssses~menf * 
l of the grwnduster pathuay from the leaching * 
. of surficial and buried contenination end l 

* release of contaminants from percolation ponds l 
* 02-28-95 l 

. Arthur S. Rood t 
. ldaho "ati- Engineering Laboratory * 
" K&C Idaho Inc. * 
" Subsurface and Enviromenfe, Wcdeling Unit * 
l PO Box 1625 * 
* Idaho Falls, Idaho 83415 l 

*~.*t~****tttttt.ttttttttt*ttttttttttttt~*~*~~~***~ 

a>> T,,LE OF PROJECT: 
PBF-22 U-234 

S,"PSDU RULE SOLUTlMl 
JETART = 6 
JNAK = 12 
EPS = S.OOOOE-03 
MODEL WT,DlS 
,"mE:Z 
KFLAS: 1 (O)CO"C "S THE; (l)PEAK COWC A"0 L,",T,"G SO,L CO"C 
,IIODEL:l (1) SURF OR BURIED YXIRCE; (2)PO"D SOURCE; (3) TABULATED SOURCE FUNCTIO" 
,TYPE:O (0) "EM AN; (I, "CM-"EN NC; (2) AYG FRCM 0 TO ZD 
BBB ,"WT DATA 
*tttt*tt.*tt*..**.**."."*""..**~""**"*.".".~.*~.*~~.~.*.~~. 
"UYBER OF RAD,OACT,"E PROGE"" 2 
LENGTH OF SOURCE PARALLEL TO CY FLOY ("0 6.5lE+Ol 
"IO," OF SU)RCE PERPEWOlCULAR TO CV FLW ,rn) 6.51E+Ol 
THICKWESS OF SOURCE ("0 3.00E+OO 
PERCOLATIO" RATE (darcy vel n/y, l.OOE-01 
WLWETRIC YATER COWEWT I" SCURCE 3.'.3E-01 
MLl"lETRIC "ATE" CO",E"T I" ""SAT"RATE0 2O"E 3.43E-01 
BULK OEYS,," AT SWRCE (g/cm"3) 1.50E+OO 
SORPTIMI COEFFlClENT AT SOURCE (ml/g) 3.50E*Ol 
BULK OEWSlTY I" UNSET ZONE (g/cm**31 1.50E*OO 
WSAT"RATE0 ZO"E T",CK"ESS tm, l.O4E*Ol 
SORPTIO" COEFFICIENT IN UWSAT ZONE (ml/g, 3.50E*Ol 
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DPTIOML LOSS RATE CONSTANT FOR SWRCE (y**-1) O.OOE+OO 
INITIAL MASS OR ACTIYITI (rtg or ti) 5.44E-02 
WLECULAR WEIGHT (g/male) 2.34E+02 
SDL"8lLlT" LINlT (WL) l.ooE+06 
HALF-LIFE(S) OF CO"TAM,"A"T AND PROSE"" (,') 2.45E+05 7.70E+04 1.60E+03 
BULK OEWSlTl OF AWIFER (g/cm*'3) 1.90E+OO 
PMlOSIT" OF AQUIFER l.OOE-01 
SORPT,Ml COEFFlC,EWT,S~ IN AQUIFER (ml/g) 6.00E+OO O.OOE+OO O.OOE+OO 
0ISPERSI"IT" X DIRECTlO" 00 9.OOE+OO 
D,SPERS,"IT" " OlRECTlO" ("0 4.00E+OO 
O,SPERS,",T" Z DIRECTlO" <a) ‘.OOE-01 
PMlE VELOCITY cm/y, 5.70E+02 
NELL SCREEN TNICKWESS tm, ,.50E+01 
OlSTAWCE TO RECEPTOR ALONG X AXIS m 3.25E+Ol 
OlSTllWCE TO RECEPTOR ALONG I AXIS m O.OOE+OO 
DISTANCE TO RECEPTOR ALONG Z AXIS (m) O.OOE+OO 
RAOIOLOGICAL CAIRCIYOGEWIC SLOPE FACTOR (l/Ci) 4.44E+Ol 3.75E+Ol 2.95E+02 
""ITS OF CO"T*MI"*"T 

INPUT DATA FILE CREATED S"> 

INPUT DATA CHECKED BY: 

L,",T,"C SOlL CONCENTRATlO" CALCULATlO" 
>>a INITIAL AC,,",T" CDN"ERTE0 TO "ASS (mg) 8.7lE+03 
>>> VALUES CALCULATED I" SWRCE SUSRWTINE 
***tt*t**t*****************~.***~*****************~*"* 
LEACH RATE CONSTI\NT (l/y) 6.3080E-04 
""SITURATED PORE "ELCICITY tm,.,) 2.9155E-01 
DECAY CONSTANT(S) (l/y) 2.8292E-06 9.00lPE-06 4.3322E-04 
RETARDATION FACTOR(S) (SATURAIEO) l.l500E+02 l.OOOOE+OO l.OOOOE+OO 
RETARDATION FACTOR ,U~"SAT"RA,I'O~ 1.5406E+02 
SOLUBlLlT" LlHlTEO HLSS tmg) 6.7185E+14 
SOLUBILITI LWTEO ACTIVITY (Ci) 4.1929E+09 
TRANSIT T,"E 1" ""SAT ZONE &'t?ars) 5.4745Et03 
FRACTIO" DECAIED OUR,"0 ""SAT TRANSPORT 1.5369E-02 
________________----^---_-I__._-_---I-_-_-_----------- 
>>> EYPOSURE DATA FOR Ll"lTl"G SOIL COYCEWTRlTlON 
~~..~t~t~tt~*****tt*~*ttt*t*~~~~t*****~*~****+***~**~*~** 
INTEGRATION TIHE (yews) 30 
800" YEIOHT (kg) 7.000E+01 
A"ERACI"C TIM (days) 2.556E+04 
WTER INTAKE RATE (L/d) 2.000E+OO 
EXPOSURE FREQUENCY (clays/year) 3.500E+02 
EXPOSURE WRATlON (years) 3.000E+Ol 
RAOIOLOGICAL DOSE LIPIIT (remlv) l.OOOE-06 
CARClWOtENlC RISK CRITERh '. l.OOOE-07 
HAZARD QUOTIENT l.OOOE-01 

>>> RESULTS OF CALCVLATIOYS 

CIRClNOGENlC RlSK CALC"LA,,ON FOR RAO,ON"CL,DES 
OECIY-INGROW" FACTORS: 9,8452E-01 4.8055E-02 3.0004E-02 
NOTE: PROGENY CO"CE"lRlT,ONS iARE REPORTED AT THE Tl"E OF THE "MI""" PARENT CONCENTRATION 
nrxlnun GU CONCENTRAllOW FOR HBR II: 5.30E-13 ci/L 
AVERAGE CY COYCEYTRAllOY FOR HBR Xl: 5.27E-13 Ci/L RISK = 4.91E-07 
NAxInun CY CONCENTRATION FOR MBR X2: 2.97E-12 Ci/L 
AVERACE C,, CONCENTRAtlO" FOR WSR #2: 2.96~.12 Ci/L ",SK = 2.33E-06 
nnxlrmw cu CONCENTRATION FOR MS" (13: 1.86E-12 Ci/L 
AVERAGE GV CONCENTRATION FOR MS" #3: 1.85E-12 Ci/L RISK = 1.14E-05 
"AK,,+."4 CARClNOGENlC RISK: 1.43E-05 
L,"lTrWt PARENT GRWWVATER CoNC. (Ci/L): 
PEAK T,"E ,y): 
LlnlTlNG SOlL COYCEYIRATION ('Ci/m**3): 
L,",T,YG SOIL COWCEWTRlTlON Wi/kg): 

3.69E-15 
5.515079E+03 
2.997E-08 
1.998E-11 

LlnlTING lNVENTORY II SOIL (Ci): 3.811E-04 
L,",T,"G ,NYE"TOR" II SOIL (mg): 6.106E+01 
SPECIFIC ACTIVITY (Ci,g): 6.241E-03 
EXECUTION Tl"E ~seconds~ 1 
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MPI,, FlLE FL", PBF22 "l-238 

,,"E OF RUN 10:35:07.3 
DATE OF RUN 06/10/96 
IWWT FILE "ME: pbf22-u&par 
CUTPUT FILE NAIIE: pbfZZ-u8.wt 

========================?_ii=llrr=i 
ACK"O,,LEOGEHE"T OF GOYERYIIENT SPO#SORSH,P A"0 

L,W,TAT,O" OF LIABILITY 

This material resulted fran work developed w&r U.S. Department of 
Energy, Office of Envirouwental Restorafica and waste "anegemenf, 
DOE Field Office, Idaho, Contract Number DE-AC07-76lD01570. 
This material is subject to a Limited goverrwnt license: 
Copyright 1993, EC.% Idaho Inc., Idaho National Engineering Laboratory, 
all rights reserved. Neither the United States nor the United States 
Depertmnt of Energy, nor any of their employees, makes any "ar~anfy 
expressed or inplied, or assures any Legal Liability or 
responsibiLity for the accuracy, completeness, or usefulness of any 
information, apparatu~s, prcduct or process disclosed, or represents that 
its use would not infringe on privately owned rights. Subroutines GOLDEN, 
QSl"P, QGAUS, and TRAPZD are Copyright (Cl 1992, Wwwical Recipes 
Software. Reproduced by perm~ission frwn the book, Wunerical Recipes. 
Cambridge University Press. 
_____---~--------_-____________________________________________.__._...---_ _________________--_--------~~--~------------------------------------------ 

*.***.***.*********t***-*t-Llit+tt+t++*t**++++tt*t+t 
L f 
* This output "es prodwed by the wde,: l 
* * 

* GYSCREEM l 

l version tmrrol Copy. Version 2.4a * 
t I\ semi-analytical model for the assessment l 
1 of the groundwater pafhuey from the leaching l 
l of surficial srld buried contamination and * 
* release of contanlinants ft-cm percolation ponds * 
* 02.28.'31; * 
l Arthur S. Rood * 
l Idaho Natienal Engineering Laboratory * 
l EGU Idaho Inc. l 

t Subsurface arri EnvirorwnentaL "odeling Unit * 
t PO Box 1625 I 
. Idaho Falls, Idaho 83415 * 
ttt*tt*******ttttt*tttt+tt*~I+*****t.*~*****~*~"**** 

>>> TITLE OF PROJECT: 
PBF-22 "-238 

Sl"PSO" RULE SOLUTIO"~ 
JSTART = 6 
MAX = 12 
EPS = S.OOOOE-03 
"MEL OPTlONS 
I"OOE: 2 
KFLAC: 1 (O)CO"C "S Il"E; (1)PEAK CDNC AND LlMlTlYt SOIL CONC 
,"COEL:I (11 SURF OR BURIED SINRCE: (2)PONO SWRCE: (3) TABULATED SWRCE FUNCTION 
,,YPE:O (0) "ERT AYG; (11 "ON-"ERT.A"t; (2) AVG FR& 0 TO ZD 
>>> ,"P"T DATA 
~~~*~~.*"*****t*****tt*****,**.,***********.***""""~~""""""** 
"""SE" OF RAOIOACTIVI PROGE"" 3 
LENGTH OF SWRCE PARALLEL TO IGV FLOU (ml 6.5lE+Ol 
MOTH OF SWRCE PERPENDICULAR TO GV FLOU (ml 6.51Etol 
THICKNESS OF SWRCE ,m) 3.00EtOO 
PERCOLATION RITE (darcy vet m/y) l.OOE-01 
"OLUnETRlC MATER CONTENT IN SWRCE 3.43E-01 
"OL""ETRlC MATER CONTENT I" ""SATURATED ZONE 3.43E-01 
BULK DENSITY AT SWRCE (glcm"3) ,.50E+oo 
SORPTION COEFFlClEYT AT SWRCIE tmlla, 3.50E+Ol 
SULK DEWS,," 1" ""SAT ZONE (9,/c.*% 1.50E+OO 
""SATURATED ZONE THICKNESS Cm, l.O‘E+Ol 
SORPTION COEFFlClENT IN UNSAT ZONE (ml/g) 3.50E+Ol 
OPTIONAL LOSS RATE CONSTANT F8-N SWRCE (,'**-I) O.OOE+OO 
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2.29E-02 
2.38E+02 
1 .OOE+06 
4.47E+09 2.45E105 7.7Lx*04 1.60E+03 
1 .POE+OO 
l.OOE-01 
6.00~+00 O.OOE+OO O.OOE+OO O.OOE+OO 
9.00E+OO 
4.00E+OO 
4.00E-01 

PORE VELOCITY 0",,') 5.70E+02 
YELL SCREEW T"lCYNESS cm) 1.50E+O, 
0ISTA"CE TO RECEPTOR ALONG X HXlS cm) 3.25E+Ol 
OISTAIICE TO RECEPTOR ALONG Y AXIS Cm) O.OOE+OO 

O.OOE+OO 
RAOIOLOtlCAL CARClnDGENlC SLOPE FACTOR (l/Ci) 4.27E+Ol 4,4lE+Ol 3.75EtOl 2.9%+02 
"N,,S OF CDNTAHlNANT Ci 

,I 

LEAC" RATE CONSTANT (l/Y, 6.3080E-04 
"WAT"RATEO PORE YELOClTY tm,!,) 2.9155E-01 
DECAY CDtiSTAIT(S, <l/y, ,.5507E-IO 2.8292E-06 P.O019E-06 4.3322E-04 
RETAROATIOW FACTORCS, ~SATURPI‘IEO~ l.l500E+O2 1.OOOOE+OO ,.0000E+00 ,.0000E+00 
RE,AR0&.,,0# FACTOR wSAT"R*IIo~ 1.5406EtO2 
SOLUBILIT" LIMITED MASS Wow) 6.7185E+14 
SOLUBlLlTY LlnlTE0 ACTIYITI (Ci) 2.2595E105 
TRAWSIT TIME IN "NSAT ZONE (years) 5.4745Et03 
FRACTIOY DECAYED OURlUG "NSPil TRANSPORT 8.4892E-07 

a)> EXPOSURE DATA FOR LIMITING SOIL CONCEWTRATlOW 
******t~*t*****************~,,,**~".*".~**************t 
IWTEGRATIOU TIM (years) 30 
BDOY YEIGHT (kg) 7.000E+01 
AVERAGING TIME (days) 2.556E+04 
MATER INTAKE RATE (L/d) 2.000E+OO 
EXPOSURE FREQUENCY (days/year) 3.500E+02 
EXPOSURE DURATION (years) 3.000E+01 
RADIDLDGlCAL DOSE LIMIT (remfv) l.OOOE-06 
CARCIWDGENIC RISK CRITERIA ‘~ l.OOOE-07 
HAZARD QUOTIENT l.OOOE-01 

CARClWGEYIC RISK CALCULATION FOR RlOlONUCLlOES 
OEM"-IIICROUTH FACTORS: l.OOOOE+OO 1.5482E-02 3.7900E-04 1.8306E-04 
ROTE: PROGEYY CONCENTRATIONS ARE REPORTED AT THE Tl"E OF THE MAXlM"M PARENT COYtEYTRATlOl 
nAxlnun cu CowENTRATlDIl FOR WR #I: 2.27E-13 Ci/L 
AVERAGE CU CCWEWTRA.TlON FOR I,BR Yl: 2.2%.13 ti/L RISK = 2.02E-07 
MA.xIwuM cu CONCENTRATION FOR HBR X2: 4.04E-13 Ci/L 
AVERAGE GY COYCEYTRATlOW FOR WR #2: L.OlE-13 Ci/L RISK = 3.74E-07 
MAXlMUM GY COYCEWTRATlON FOR H8R X3: 9.88E-15 Ci/L 
AVERAGE GY COYCEWTRATlON FOR H8R #3: 9.83E-15 Ci/L RISK = 7.74E-09 
MAxIMuM OY CONCENTRATION FOR MBR lr4: 4.77E-15 CilL 
AVERAGE GU CONCENTRATION FOR MBR lf4: 4.75E-15 Ci/L RISK = 2.94E-08 
W.XlMU,, CARClNOGENlC RISK: 6.14E-07 
LllllTlWt PARENT GROUk~DUATER COYC. (CilL): 3.70E-14 
PEAK TINE (y): 5.515079E+03 
LllllTlWt SOIL CONCENTRATION (l:ilm**3): 2.958E-07 
LlnlTlWG SOIL COICEYTRATIOI Wilkg): ,.972E-10 
LllllTlWG IWEnTORY IhI SOIL (Ci): 3.761E-03 
L,M,,,WG ,Y"EWOR" IhI SOIL cm!g): 1.118E+07 
SPECIFIC ACTIVITY (Ci/g): 3.363E-07 
EXECUTlO" TIME tsecards) 1 
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